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General Remarks

Stomach cancer incidence

The annual incidence and mortality rates of gastric cancer as a whole are declining
in most countries’*, but stomach cancer is still the second most frequent cancer
world-wide and a major cause of morbidity and mortality™®. Table 1.1 gives the
age standardised incidence of stomach cancer for some countries’. The incidence of
stomach cancer localised to the cardia on the other hand seems {0 be increasing™®.

Table L.1 Age-standardised incidence rates of stomach cancer for selected countries
Age-standarised incidence per 100.000 inhabitants female male
Japan 37 85
Germany 12 22
Netherlands 8 20
Kuwait 2 4

adapted from Neugut®

Therapeutic strategies

Surgery is the only possibility of cure in resectable gastric carcinoma. The surgical
options with curative intention most often consist of partial gastrectomy™, subtotal
gastrectomy™", total gastrectomy'?*®, and combined resection of stomach and
adjacent organs®®. Endoscopic mucosal resection’”?, endoscopic laser
irradiation®, laparoscopic wedge resection”, and pylorus-preserving gastrectomy?
may be of interest in selected patients. The increase in proximal stomach cancers
will probably lead to an increased frequency of total or subtotal gastrectomies®!>!®,
During gastrectomy, a D2 lymph node resection is performed most often®**2,
although there still is some discussion about the benefit of i***. More extended
lymph node resection is under study*”®. Neoadjuvant’™ and adjuvant
chemotherapy’™ is an additional option in patients with stomach cancer, whereas
radiation therapy is experimental®’,

Survival

Some authors state that survival after total gastrectomy has not improved at all in
the last decades™®*. Most authors, however, suggest a longer postoperative
survival which is related to improved surgical techniques®'**#%* and to better and
earlier diagnosis of gastric cancer®** Jeading to percentages of potentially
curative resections of stomach cancer ranging from 53 o 98%'*%* Table 1.2
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gives reported survival rates in different countries. Although survival after
gastrectomy for gastric cancer has improved, in the majority of patients stomach
cancer is still found in an advanced stage and survival is therefore poor®. In a
report by the American College of Surgeons in 1993 Wanebo reports 65% of the
patients to have stage III or IV stomach cancer on diagnosis®'. The low proportion
of long-term survivors is one of the reasons why studies on metabolic problems
after total gastrectomy are scarce.

Table 1.2 Five-year survival rates of gastric cancer patients
Stage United States Germany Japan
A 39% 85% 100%
B 44% 69% 89%
I 29% 44 % 2%
ma 15% 29% 48%
1B 9% 18% 29%
v 3% 9% 12%

data adapted from Maruyama®

History of gastric reconstruction

Since the first successful total gastrectomy by Schlatter in 1897 more than 50
different surgical approaches and types of reconstruction have been proposed for
this operation in order to minimise post-operative complaints, to prevent weight
loss, and to ensure the highest possible quality of life®®. One of the latest, an
interposition of the ileocoecal segment as substitute after pylorus-preserving-near
total gastrectomy, was described in March 19976

In 1897 Schilatter restored continuity of the alimentary tract in a patient with
gastrectomy with an aniecolic end-to-side oesophagojejunostomy (Figure 1.1). His
primary interest after the operation were nutrition and digestion in the agastric
patient.

In 1908 Goldschwend used a Y-anastomosis and introduced Roux’s principle in
reconstruction after total gastrectomy to prevent alkaline reflux oesophagitis. Since
then the Roux-en-Y construction has been developed further during the years by
several surgeons (Figure 1.2).

12
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Figure 1.1 tfrom Tittel® Figure 1.2

The idea of jejunal interposition was first developed by Saccharow in 1939,
whereas colonic interposition was reported by Hunicutt in 1949 for the first time.
Warious reconstructions with iso- and aniso-peristaltic jejunal- or colonic loops
were described (Figures 1.3 and I.4). The idea behind the concept of interposition
was to preserve ducdenal transit in order to improve digestion, whereas aniso-
peristaltic loops were introduced to slow down small bowel transit.

Figure 1.3 from Catarci® Figure 1.4
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To enlarge the gastric reservoir the concept of pouch-construction was mtroduced
by Hoffmann in 1922. Like the other concepis, this idea was developed further in
the following years (Figure 1.5).

Figure 1.5 from Herfarth®
Functionally, the different types of operations can be divided into procedures which

preserve a continuous duodenal transit and those with a duodenal bypass, both
alternatives either with or without a construction of a reservoir as a stomach

substitute (Figure 1.6).

L

Figure 1.6
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General Consequences of Gastric Resection

Symptoms

After total gastrectomy, many patients suffer from a variety of abdominal
complaints and systemic symptoms. The reported frequency of these symptoms in
the literature varies widely, which partly is due to differences in symptom
definition and assessment (Table 1.3).

Table 1.3 Frequency of symptoms reported after total gastrectomy
Author yiar [ dumping nAausea bloating dyspopsi satiety reflux — dysphagh vosmitiog
Kelly™ 1953 26 Br 27 ur 46 o nr 23 27
Wiznitzes™ 1966 25 76 nr nr nr ar nr ar ur
Adams™ 1967 20 40 ur 73 30 5 60 51 A
Bradley™ 1975 1Y) 30 ur 40 40 90 30 i 10
Olbe™ 1987 I 40 13 50 20 IS 4 By 40
Herfarth™ 1987 20 [ nr ur ur 10 20 ¢} ar
Schlag™ 1988 23 3 Br or ur 91 13 0 ar
10 45 ar oy nr §2 45 9 0
Mihalic™ 1989 20 33 ar o 25 15 25 25 nr
Miholic™ 1990 41 25-26 nr nur 17-19 13 7-17 13-19 ur
Rogaeti™ 1990 23 36 7 0y 26 48 43 By 9
Delbrilck™ 1991 l()l 35 30 45 40 25-50 30 14 22
Schmitz® 1994 15 50 nr nr nr 48 22 ur 60
17 18 nr Br nr 6% S0 ur 30
Detbrilck® 1994 it nr 30 36 33 51 25 14 24
Anderson® 1995 57 nr 8 or 7 8 nr 8 8
Nakane* 1993 ] 0 ur nr nr 14 4 ity ity
10 Q o wr ar Q & Br r
1] 0 By nr ur 40 1] nr [ty
range 0-16 17-30 3675 7-50 0-91 {1631 (-15 5-60)

i denotes number of patients; dumping denotes early and late dumping: satiety denotes carly satiety; nr denoles not reported.

Early dumping, occurring in the first hour after meals in some patients after
gastrectomy, causes systemic and abdominal symptoms. Systemic reactions are
palpitations, fatigue, syncope, diaphoresis, dyspnoea, headaches, and flushing,
Abdominal symptoms are epigastric fullness, diarrhoea, nausea, abdominal cramps,
and borborygmia. An increase of more than 10 heartbeats/minute after an oral
glucose challenge has been shown to be a good diagnostic criterion for early
dumping®.

Late dumping, occurring in the first three hour after meals in some patients after
pastrectomy, is characterised by perspiration, lack of concentration, hunger,

15
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decreased consciousness, and shakiness caused by hyperinsulinaemia and
subsequent hypoglycaemia following fast delivery of meals to the intestine and
rapid absorption of glucose.

Bloating, dyspepsia, and early satiety can be further symptoms of early dumping,
but they are mentioned as independent entities by some authors. Early satiety is
considered to be an anatomical capacity problem. The concept of pouch-
construction is based primarily on the idea of enlarging the volume of the gastric
substitute.

Alkaline reflux is caused by reflux of bile acid and reflux of pancreatic and/or
other intestinal juices causing anastomositis with in some cases dysphagia resulting
from stenosis. Reflux oesophagitis after gastrectomy is best diagnosed by
endoscopy. The frequency of oesophagitis after total gastrectomy is reported to be
in the range of five to 35 percent’”®. Therapeutic strategies developed for this
problem are the construction of a long Roux-en-Y loop™ or of a pouch®. Vomiting
after gastrectomy may be due to food retention in front of a stenosis or secondary
to nausea.

Malnutrition

The primary problem of patients with stomach cancer is early diagnosis and
curative resection leading to increased survival. In long-term survivors after
gastrectomy malnutrition becomes of greater importance. It can be differentiated
into overt macronutrient deficiency and subclinical micronutrient deficiency.

Weight loss

Most authors agree that weight loss is common after total gastrectomy, although in
some studies no weight loss could be documented (Table 1.4).

Comparing the results in the literature may have pitfalls, as study design and
methods of reporting can vary. In Table 1.4 the results of ten studies with
retrospective assessments and thirteen prospective longitudinal studies concerning
weight loss are given. Weight loss since health comprises the pre-operative weight
loss (including the pre-operative malnutrition and the possible catabolism due to
malignancy) and the post-operative loss.

Overall, a weight loss of ten to 24 percent from pre-illness weight is reported.
Most of the longitudinal studies point to a progressive weight loss after operation
with a nadir and subsequent stabilisation of the body weight three to twelve months
after operation (Table I.4). Pre-illness weight is, however, hardly ever reached
again,
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Table 1.4 Weight loss after total gastrectomy
Author year n follow-up  study design widght loss since nadir at
months longitudinal health operation

Kelly™ 1933 26 2-96 no 24%

Bradley™ 1975 10 3-94 e 25 kg

Basso™ 1985 22 30 yes 5-15% 3 monthy

Cristallo™ 1986 12 36 1o 0

Troidi¥ 1987 38 & yes = 9% 6 months

Sategna Guideni™ 1989 27 27 yes 13.7%

Miholic™ 1989 11 33 ne 0
9 38 11%

Miholic™ 19490 15 36 no 21%
26 43 12%

Bozzeui™ 1990 44 36 yes 16% 15 months

Crucitti® 1990 16 48 1o maost lost most gained

Curran™ 1990 G 45 yes weight foss no loss

Delbriick® 1991 110 36 no 16% 1 months

Miholic™ 1991 30 yes 7% with nadir
3 23%

Khier™ 1992 38 12-36 o 10-13%

Tsuburaya™ 1993 27 317 no 20%

Delbriick®™ 1994 nr nr no 21 %

Fuchs™ 1995 46 36 yes 10% platcay

MNakane™ 1995 10 24 yes 18% 6 monihs
10 24 14% & months
10 24 22% 12 months

Liedman® 1996 61 312 yes =7 kg

Bouzzeui* 1996 27 24 vos = 20% 6 months

Schwarz” 1996 24 [ ves 1% 3 monthy
36 G ves 7% o paddis

Liedman™ 1997 65 12 yos 10.5% 6 months

n denotes pumber of patients

Body composition changes of patients after total gastrectomy have been described
by Miholic®', Liedman®, Bisballe”, and Walther'™. All mentioned a decrease in
the fat-mass, although Bisballe found this only in men whereas the women of his
study showed a decrease of fat-free mass. Liedman attributes 90% of the weight

loss after total gastrectomy 1o loss of body fat™.

Steatorrhoea

In 1898, one year after the first successful total gastrectomy, the first studies on
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steatorrhoea after total gastrectomy were published'®'”. Since then various reports
dealt with this subject, of which some are summarised in the following table (Table

1.5).

The range of the reported fat malabsorption between the studies is rather wide
extending from five to 50 percent of the intake, both in large and in small studies,
pointing to a true wide range of fat malabsorption.

The studies of Schwartz'™ and Bradley™ deserve further comment. Both were well-
designed metabolic ward studies on a small number of patients. Whereas the
absolute faecal fat output was directly proportional to the intake'®, relative fat
malabsorption was not correlated to intake™'®. Therefore studies giving faecal fat
output in absolute figures without data on the intake are of limited use.

Walther is the only author providing data on fat malabsorption in patients before
and after they were operated on. Two of his eleven patients had steatorrhoea pre-
operatively'®. Post-operative steatorrhoea seems to normalise with increasing time
after operation'™. There are no reports showing a correlation of steatorrhoea and
weight loss.

Table 1.5 Steatorrhoea after total gastrectomy
Author year n fat malabsorption comment
mean range scile
Breitenbach'® 1929 3 6 %
Parris' 1943 I 7 %
Kelty™ 1953 26 14 725 % calculated
Brintnal"” 1956 6 & %
Sehwarts'™ 956 7 21 14-33 %
Hays '™ 1960 4 15 %
Adams™ 1967 20 1221 %
Pischermann™ 1967 2 25-79 k3 calculated
Bradley™ 1975 ] 17 5-50 %
Bradiey'® 1977 5 19.2 %
Gulla' 1979 12 13 %
Herfanh® 1987 20 30 2-70 i from figure
Sategna Guidetii™ 1989 27 37 %
Walther™ 1989 L 36 %
Cusran™ 1990 i 23 % calculated

i deaotes number of paticnts
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Angemia

Data on the prevalence of anaemia after gastrectomy varies and correlates with
time past operation'™!"". The degree of anaemia is moderate most of the time, as
can be seen in Table L.6.

Iron deficiency was described in patients with gastrectomy as early as 1943'%
Most of the authors, however, evaluated patients with partial gastrectomy. Hobbs
described iron deficiency anaemia in 30% of the patients, but also symptomatic
sideropenia in 23% of the non-anaemic males''. In a prospective longitudinal study
in patients with partial gastrectomy without iron supplementation Tovey'" found an
iron deficiency in 60% of his patients after the first decade. The development of
the iron deficiency was positively correlated with the time past operation and
reached a prevalence of 90% for women and 70% for men during the third decade.
There are authors, however, who found no difference in pre-operative and post-
operative iron stores'’. Amaral et al. report an iron deficiency in 47% of his
patients after gastric exclusion for morbid obesity whom he followed over 33
months'".

It has been suggested by many authors that impaired iron absorption is the main
reason for iron deficiency after gastric surgery’"06112. 1S 20.81 1h achlorhydria,
as after total gastrectomy, the inorganic ferric iron (Fe**) is not converted into the
absorbable ferrous state (Fe'*)'*. Furthermore, the duodenum, which is the main
resorption site for iron, is either rapidly passed'” or bypassed™, and liberation of
food-bound iron is decreased due to lack of proteolysis™’. Some investigators,
however, could not find any difference in iron absorption'™ or found impaired
absorption in only few of the iron-deficient patients'”. Gastro-intestinal bleeding
resulting in iron deficiency can be caused by bacterial overgrowth of the small
bowel™ or oesophagitis and/or anastomositis'™'  Iron deficiency after

gastrectonyy or gastric exclusion responds well to oral iron supplementation'”'"%,
Table 1.6 Data on anaemia in patients after partial or total gastrectomy or gastric exclusion
surgery
Author year n follow-up medine Hh anugeriia IDA VBD
(month) (%) (%) (%)

Kelty” 1953 26 296 3.5 41 4 3
Hobbs'? 1961 242 36-60 © =135 = 50 all noic
Fischermann'™ 1967 12 6-13 13.9 17 17 or
Hiliman'"* 1968 30 3-156 =13.5 47 nr nr
Adams'* 1968 20 12-242 10,6 ur 50 15
Tovey'" 980 227 120-nr nr 40 alt ar
Walter'® 1984 17 12-192 nr nr nr [
Amaral'? 1985 150 12-72 13.7 37 44 39

n denetes number of paticnis; IDA denotes iron deficiency anaemia; VB denotes vitamine By deficiency snacmia;
nr denotes not reported; — caloulated from figure.
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Another potential factor leading to anaemia after gastric surgery is vitamin B,
deficiency®™""*1"%*¥  As with iron deficiency anaemia, the prevalence of vitamin
B, deficiency increases with time, but it takes longer to develop subnormal values.
During the third decade afier gastrectomy the prevalence of vitamin B,, deficiency
anaemia equals that of iron deficiency'®. Vitamin B, deficiency after gastrectomy
is due to the lack of intrinsic factor, but also to bacterial overgrowth''®>1%7,
Intramuscular vitamin B, supplementation in a dose of 1000 ug every three month
is thought to be an adequate treatment to prevent haematological and neurological
complications of vitamin B,, depletion’””. Some authors recommend vitamin By,
supplementation every two months''®

Folic acid deficiency'*"""'"? may be a third important cause of anaemia. It is due
to a substantially lower intake and absorption than necessary'””. However, in the
presence of small bowel bacterial overgrowth, folic acid concentration in the serum
may be abnormally high, due to bacterial synthesis™®. Oral folic acid
supplementation in a doses of five mg per day will correct a deficiency!'™'",

Osteopathy

There is still a debate as to whether osteomalacia and/or osteoporosis can develop
as a consequence of partial or total gastrectomy.

Maier demonstrated a 83% reduction of calcium absorption, a 70% reduction of
25-OH-vitamin D absorption, a serum parathyroid hormone level increased by 90 %
and a reduced bone mineral density in growing mini-pigs totally gastrectomised. He
concludes that osteopathy is due to a secondary hyperparathyreoidism and calcium
mobilisation from the bone'”. Rumenapf et al.™ find osteopenia of the high
turnover type but normal PTH levels in gastrectomised rats.

Bisballe reported 18% of the patients with partial or total gastrectomy to have
osteomatacia and found that age, 25-(OH)-vitamin D levels, and the time since
operation were determinants of osteomalacia after partial and total gastrectomy !,
He found lower values for calcium, phosphor, and 25-hydroxycholecalciferol in
gastrectomised patients with the same energy intake as healthy controls and
concludes that this difference must be due to malabsorption of vitamin D from the
gut. He also states that supplementation with 10 pg of vitamin D per day secures
normal 25-(OH)-D values in these patients™.

In a prospective longitudinal study 25 years after a partial gastrectomy Tovey''™®
tound osteomalacia in about 30% of the women and not in men. However, he used
less sophisticated techniques for the evaluation than Bisballe. Krogsgaard compared
patients operated on 20 years earlier for peptic disease with patients who had had
peptic disease 20 earlier too but were not operated on. A significantly lower bone
mineral content was found in patients with Billroth II-resection, but all values were
still in the normal range. The number of bone fractures was not significantly higher
in women with Billroth II than in controls. Bone mineral content correlated with

20
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the body mass index'.

Osteopathy may already start before gastrectomy. A relationship of calorie intake
and bone mineral content has also been established for non-operated healthy
elderly’™. Decreased nutritional intake might be the reason that Kirchner found a
pathologically low bone mineral density pre-operatively in 53% of a prospective
cohort of 37 stomach cancer patients compared to age-maiched healthy controls"™,

Vitamins, electrolytes, and protein

The reports on the influence of gastrectomy on levels of fat-soluble vitamins are
diverging. Some authors noted subnormal values for vitamin D, E, and A in
normally nutritioned patients after gastrectomy® %35 Olbe™, however, did not
find any patient with subnormal vitamin A levels. A pre-operative vitamin A
deficiency with disturbance of dark-adaptation in patients with gastric carcinoma
was documented by Kirchner'.

Generally serum electrolyte status seems not to be altered by total gastrectomy
Calcium levels might be lower due to vitamin D malabsorption®, although direct
malabsorption has been described by some authors™. Although total gastrectomy
decreases protein absorption by about 22%, a positive nitrogen balance can be
maintained™'*-1°,

14103

Possible Causative Factors of Persistent Nutrient
Malassimilation after Total Gastrectomy

Possible causative factors of nutrient malassimilation can be malnutrition as a result
of anorexia’ 7744688100107 343637 and maldigestion/malabsorption as a result of
insufficient exocrine pancreatic functioning of any aetiology ™92/ 103110411 138144
rapid upper intestinal transit'**'**, or upper intestinal bacterial overgrowh'2e16.14%
B2 All these variables might be influenced by the type of surgical reconstruction
and can act in concert. In the following, some of these possibilities will be
discussed in more detail.

Gastric resection and quantitative nutrient intake

Adams™, Crucitti*®, Brintnall'”, and Roberts'* point to a too low calorie intake as
the main problem after gastrectomy. Sategna Guidetti®™ studied 27 patients and
reports that 70% of them ate less than 31.7 kilocalories per kg body weight and
day and 21% had a protein intake of less than | g/kg body weight and day.
Harju'® described symptom-induced low calorie intake in patients after total
gastrectomy and Roux-en-Y reconstruction. Other authors report a calorie intake in
patients after gastrectomy, which is as high as in the normal healthy
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pmpuliatmﬂ“"”w“”}“"“E"”'g”

Evaluating these data, one has to keep in mind that a patient after gastrectomy may
need a hypercaloric diet to regain and to maintain weight. Fredrix et al. described a
small but significant increase in resting energy expenditure in gastric and colorectal
cancer patients 1.5 years after operation'”. In 1952 Everson recommended a diet of
50 kilocalories per kilogram body weight and day for patients after total
gastrectomy’*®. Wechsler, however, considers a diet with at least 40 kilocalories
per kilogram body weight and day to be sufficient'’. Liedman reported a lower
frequency of weight loss in patients eating more than 150 % of their basal metabolic
requirements™, Bozzeiti had a positive linear correlation of change in body weight
and energy intake in a subpopulation of his study group®™. Adaptive hyperphagia
has been described in patients with malabsorption after small bowel resection' and
after total gastrectomy’™ 37, However, Leth et al. did not find any difference in
body weight between patienis meeting their energy requirements and those whose
intake was considered to be unsatisfactory after a BI- or Bll-resection'®. Bradley
found a higher than recommended calorie intake while the patients were admitted
to a hospital and a 15% lower intake when the people were at home again. The
number of patients examined, however, was only ten™.

Looking at the discrepancies among the studies mentioned above, there still is a
need to describe energy intake in a larger number of patients after total gastrectomy
and to examine, which factors determine it and what consequences nutrition has for
the post-operative performance of the patient,

Gastric resection and pancreatic function

While there seems to be an agreement about the presence of steatorrhoea after
partial and total gastrectomy, the pathophysiological mechanisms behind it are not
clearly understood. Actually the number of patients evaluated for steatorrhoea after
total gastrectomy is quite small in all studies, which compromises the usefulness of
the data for the evaluation of causative factors.

In the discussion of the pathophysiology of steatorrhoea after gastric resection, one
of the hypotheses is an inadequate secretion or insufficient action of pancreatic
lipase. Assessment of pancreatic exocrine function after total gastrectomy  is
complicated: direct measurement of enzyme output is hindered by the Roux-en-Y
reconstruction, and the PABA-test, the pancreolauryl test as well as determination
of faecal chymotrypsin have all shown a low specificity®®. Unfortunately the amino
acid consumption test seems to have a low sensitivity' ™', It is important to
remember that in exocrine pancreatic insutficiency due to chronic pancreatitis
pathologically increased faecal fat output occurs only when more than 90% of the
lipase function have been lost'®2,

Nonpancreatic lipolysis by lingual™® and/or gastric lipase has been described. In
1993 Carriere et al."™ showed that gastric lipase digested 17.5% of the
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triglycerides in  healthy volunteers. Deficiency of gastric lipase after total
gastrectomy could be the first factor determining post-gastrectomy steatorrhoea.

A second possible explanation of post-gastrectomy steatorrhoea is a decreased
exocrine pancreatic enzyme output. This is referred to in the literature as primary
pancreatic insufficiency, which actually is not a correct terminology as decreased
enzyme output is secondary to surgery on a different organ. In 1952 Annis and co-
workers reported the observation of a diminished pancreatic secretory response to
meals in four of five dogs after gastrectomy. These findings could, however, not
be reproduced in a similar study design'®. In 1967 Fischermann et al."” found a
reduced output for amylase, lipase, trypsin, and chymotrypsin in twelve patients
with total gastrectomy. Gullo examined twelve patients 20 months post-operatively
with the secretin-caerulein test and found a reduction of the bicarbonate, lipase, and
chymotrypsin output of 47,39, 24 %, respectively. However, no correlation of
decrease in lipase and degree of steatorrhoea was found; the lipase deficiency was
modest, and Gullo concluded that “primary pancreatic insufficiency does not play,
by itself, a major role in the pathogenesis of steatorrhoea after total
gastrectomy”™'"'. Friess et al."*' swdied exocrine pancreatic function in 15
patients after total gastrectomy preoperatively and three months post-operatively
and found a significant decrease in volume-, (rypsin-, chymotrypsin-, and amylase
output of 76%, 89%, 91% and 72% respectively. Lipase, however, was not
measured. The fact, that posi-operative examination was only possible in about half
of the patients due to technical difficulties with the anatomical situation underlines
the problems with assessing pancreatic function after total gastrectomy. According
to the authors, primary exocrine pancreatic insufficiency after total or subtotal
gastrectomy is mediated by diminished levels of gastrin which has a trophic effect
on the pancreas, and deficient triggering after destruction of the vagal nerve and
the gastro-pancreatic nerves during lymph node dissection. It was, however, not
proven that decreased pancreatic function parallels steatorrhoea.

There is, however, no agreement that the integral exocrine pancreatic function after
total gastrectomy is decreased. On the contrary, in rals a reactive pancreafic
hypertrophy and cellular hyperplasia after total gastrectomy had been described.
Whereas the total enzyme content increased, the lipase content remained the same
in the first weeks after gastrectomy: a phenomenon referred to as “enzyme
dissociation” by Bichler'™. However, four month after the operation this “enzymes
dissociation” had vanished as lipase content has increased t0o'**. This hypertrophy
has been shown to be CCK-mediated®. However, it is not documented that the
increase in intraceliular enzyme content translates into higher enzyme secretion.

A third hypothesis explaining steatorrhoea after gastrectomy is an insufficient
action/availability of normally excreted pancreatic enzymes. In the literature this is
referred to as “secondary insufficiency™ of the exocrine pancreatic function after
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total gastrectomy® #9718 Paggible reasons for this relative insufficiency are
I bypass of the duodenumn,
2: rapid transit of food through the small intestine with poor mixing of food and
enzymes, also called pancreatico-cibal dys- or asynchrony,'!%-145:146.148:149,
3: negative feedback mechanisms of the ileum on the exocrine pancreas elicited by
the presence of fat or carbohydrates''”,
4: or bacterial overgrowth of the small intestine with bacterial degradation of
pancreatic enzymes"*®!%,
Based on the evident steatorrhoea and on the above mentioned hypotheses
pancreatic enzyme supplementation has been tried after partial and total
gastrectomy, but the data are scarce and not easy to interpret. After Billroth 1l
partial gastrectomy pancreatic enzyme supplementation can reduce faecal fat
excretion''*'” and abdominal symptoms'™. In a previous smaller study Armbrecht
et al. could show in a small number of patients that pancreatic enzyme therapy
improved fat assimilation also after total gastrectomy'”. Bradley studied five
patients with a Roux-en-Y construction after total gastrectomy with decreased levels
of trypsin as well as lipase and delayed secretion of these enzymes compared with
healthy controls. Supplementation with pancreatic enzymes resulted in an
“improvement” of fat absorption, but the improvement is not quantified. He
concludes that absolute or relative pancreatic insufficiency is present. However, no
data are provided to characterise the patient or the control group. The attempt to
control for the influence of bacterial overgrowth is insufficient and intestinal transit
was not studied'™. In spite of lacking scientific evidence, recommended dosages for
pancreatic enzyme supplementation after total gastrectomy are 30,000 FIP lipase
per meal, but this recommendation is based on experience with exocrine pancreatic
insufficiency in chronic pancreatitis'™.
The hypothesis of a secondary pancreatic insufficiency due to pancreatico-cibal
asynchrony is also one of the reasons for the surgical concept of preserving the
duodenal transit by use of a jejunal or colonic interposition. Some authors?-P*14
found less steatorrhoea in patients after Billroth 1 gastrectomy compared with
Billroth IT gastrectomy, providing indirect evidence for the hypothesis of relative
pancreas insufficiency after gastrectomy.
In conclusion, although putative pancreatic exocrine insufficiency after total
gastrectomy has been amply investigated, there is still no final agreement about its
pathophysiological mechanisms and its relevance for the patient, mainly due to the
methodological problems in assessing pancreatic function after the profound change
of the anatomical situation. This leads to the question whether pancreatic enzyme
supplementation atter total gastrectomy is really of any benefit for the patient.
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Gastric resection and different types of reconstruction

During the last century surgeons have tried to optimise procedures of total gastric
resection and post-operative reconstruction in order to minimise post-operative
complaints, including weight loss, and to ensure the highest possible quality of life.
Preservation of continuous duodenal transit should theoretically maintain normal
entero-hormonal synergism better and preserve endocrine'™ ' and exocrine
pancreatic function compared with reconstruction based on a duodenal
bypass 9713146 Byurthermore, a higher degree of motility disturbances has been
described in patients with duodenal bypass operations: 1) FaB et al.'™ described a
dissociation of the duodenal pacemaker and a second pacemaker in the gasiric
substitute of patients with a Roux-en-Y construction. Patients with an interposition
after total gastrectomy - and without pacemaker dissociation - had a better weight
gain'™. 2) Bassotti et al.'™ also foster the idea of multiple pacemakers in the Roux-
en-Y limb interfering with normal motility resulting in a functional obstructive
moment. 3) van der Mijle et al.™ showed that the Roux-limb stasis is indeed
caused by motility disorders of the Roux-limb. Whereas the reason for the Roux-
limb stasis seems to be unravelled, it is still to be proven that Roux-limb stasis
causes the so called "Roux-en-Y syndrome”. Miedema et al.™ found motility
abnormalities of the Roux-limb as frequent in asymptomatic patients with Roux-
limb stasis as in symptomatic patients.

The pouch-reconstruction was introduced to supply a gastric substitute. It was
expected that patients could eat larger volumes at a meal, that the oro-coecal transit
time would be protracted, and that the pouch-construction would serve as a barrier
against entero-oesophageal reflux®76.81.84.87.56.97.108. 183190

Regarding the options of reconstruction one has to consider that preserving the
duodenal transit or adding a pouch construction to a duodenal bypass operation
increases operating time. Preserving the duodenal transit also adds one intestinal
anastomosis and is not always applicable because of anatomical considerations®”.
Some authors have found patients with preserved duodenal transit to perform better
compared with patients with duodenal bypass with regard to symptoms and weight
gain™?'” pointing to disturbed intestinal motility'**"1*' changed release of
gastrointestinal hormones and of regulatory peptides'™ """ and primary or secondary
exocrine pancreatic insufficiency®-!!!- 814119518 qfter the bypass operation. Some
authors, however, could not demonstrate any benefit of the continuous duodenal
transit™,

The data regarding the benefit of a pouch-construction after total gastrectomy are
not conclusive either. There are a number of progpective randomised studies
comparing total gastrectomy with pouch-constructions with procedures without
pouch. Troidl et al.*’ reported a better appetite and weight development in 38
patients with pouch-construction. However, the energy intake of the patients was
not quantified and a great difference in survival time might point to problems with
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comparability between the groups. Nakane et al.* found a higher food intake and
less weight loss in patients with pouch, but patients were selected for the trial
following unknown criteria, so that a patient bias cannot be excluded. Food intake
was evaluated anammnestically, the number of patients per group was small, and the
authors did not use a correction for multiple-group-comparison in the statistics.
Schwarz et al.”’ compared patients with duodenal preservation and pouches of two
different sizes, Rodino-construction with pouches of two different sizes, and an
ordinary Roux-en-Y construction (five groups with twelve patients each) and found
a better quality of life in the group with duodenal preservation. Stier et al.'
assessed 18 patients with interposition with pouch and 18 patients with an Roux-en-
Y construction without pouch. The symptom score of the first group was better.
Schmitz et al.” evaluated 39 patients with an interposition with or without pouch,
and found a better quality of life in the former. Schlag et al. concluded that a
pouch-construction is of use, but their study has many methodological problems™.
In addition, there are retrospective studies™ ' and experimental studies'*® showing
benefit for a pouch-construction. However, in a prospective study by Liedman et
al. on 89 patients™, the patients with pouch had more postprandial problems than
those without pouch and no benefit. Weight loss and changes in body composition
were the same in both groups. In a prospective randomised controlled trial of 24
patients with a Roux-en-Y reconstruction and 24 patients with a Roux-en-Y
construction with a Hunt-Lawrence-pouch Bozzetti found no difference in
morbidity, mortality, emptying time of the loop or body weight after two years,
and he concludes that there was no benefit of the pouch®. Tanaka reported more
reflux problems in patients with pouches than in those without, but this study was
very small'™. De Almeida et al. had similar results in a retrospective study ™.
Nakane et al." found a correlation of delayed emptying of the pouch construction
with epigastric fullness, nausea, and vomiting. Furthermore, there are some
experimental studies showing no benefit of a pouch-construction compared to a
reconstruction without pouch'’,

[t remains to be evaluated whether or not preservation of the duodenal transit
and/or pouch construction are of any influence on physical parameters and on post-
operative performance of the patient after total gastrectomy.

Gastric resection and small bowel transit times

The passage of food from the oro-pharynx to the coecum is referred to as the oro-
coecal transit time (OCTT). During this time nutrients are mixed, portioned,
digested, and absorbed.

Oro-coecal transit time can be assessed using breath tests with different substrates
such as lactulose™ "™ and standard meals®®2!| or by scintigraphic investigations®*
™. Whereas the average value for the oro-coecal transit time with standard

o 2003, 2 E 2 3T Oy M " ] 2 s M
meals™**" and scintigraphic methods®*?® is about 4 hours, tests using lactulose
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result in more rapid small intestinal transit'***'°.

Even in healthy individuals, the oro-coecal transit time is influenced by many
variables, some of which are listed in Table 1.7.

Table 1.7 Variables possibly influencing oro-coecal transit time (OCTT) in patients after total
gastrectomy

age

gender

qualitative and quantitative aspects of the diet

qualitative and quantitative function of other intestinal organs
tumour stage

type of reconstruction after gastrectomy

time since operation

According to Pilotto et al.*'' oro-coecal transit time is age-dependent. Other
authors, however, have not confirmed this finding®®****3, Intestinal transit is not
directly related to gender, but measured with the H,-breath test it is prolonged in
the luteal phase of the menstrual cycle®™. Increasing the volume of the meal delays
oro-coecal transit time?", as does decreasing the volume of gastric secretion®'®,
Proteolytic activity of the pancreas slows oro-coecal transit®’. Short"™ and medium
chain fatty acids*” in the ileum accelerate oro-coecal transit, whilst long chain fatty
acids prolong i2'®%%23  This influence of long chain fatty acids on small bowel
transit time could, however, not be shown by other authors®'®**, It is remarkable
that the small intestine adapts to extended duration of lipid exposure®**. In post-
gastrectomy patient there are profound motility changes®® 06178 181191.192.227-230
Turnour stage, type of surgical reconstruction, the time elapsed since operation and
dietary habits are additional variables with a potential influence on small bowel
transit time.

As a result of the multitude of factors influencing small intestinal transit time afler
total gastrectomy and of the small number of patients who survive operation long
enough, reports on small bowel transit time after total gastrectomy are scarce and
its relevance for the well-being of the patient is unclear.

Although the anatomical oro-coecal distance is shortened in gastrectomised patients,
transit time is not necessarily faster than in healthy controls. Leth et al. examined
18 patients with Billroth I or Billroth 1l operation with a radiographic marker-
follow-through-study and found a mean oro-coecal transit time of 150 minutes in
both groups without any correlation to symptoms or nutrient malabsorption’. In
1943 Farris reported a prolonged small bowel transit in patients afier total
gastrectomny applying a barium roentgenography'™. Sategna Guidetti reported no
abnormal small intestinal transit times in 27 patients after total gastrectomy™.
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Using a scintigraphic technique Pellegrini compared smal]‘,"boweiﬁ Lransimlm fen
patients after total gastrectomy and Roux-en-Y reconstruction wuh that in five
healthy controls and found a significanty slower transit of the meal in the Aopemte‘d
patients™' . Miholic recorded a median small bowel transit time of 200 minutes in
61 patients after curative total gastrectomy with a scintigraphically control]eq teﬂ
meal. He found no correlation between small bowel transit and nutritional
parameters”!

In a small study using a radiographically controlled H,-breath test Armbrecht
described four of eleven patients after total gastrectomy having an oro-coecal
transit time of 60 minutes or less. A negative correlation of weight loss and oro-
coecal transit was found'*. Possible consequences of rapid small intestinal transit
are disturbed mixing of food and pancreatic enzymes'**' and impaired glucose
absorption'"”*#**** Morsiani reported a growth deficit in rats with rapid oro-coecal
transit  after total gastrectomy pointing to clinically relevant nutrient
malassimilation™.

In summary, up to now there is little information as to the frequency of rapid oro-
coecal transit time and its influence on symptomatology, nutrient malabsorption,
and post-operative performance of patients after total gastrectomy.

Gastric resection and bacterial overgrowth

Under normal conditions the human upper and middle small bowel contains only a
small number of bacteria. If more than 10° colony forming units per ml of
anaerobic or facultative anaerobic bacteria are found in a small bowel aspirate, one
speaks of bacterial overgrowth®™. Cultures of intestinal aspirates are the diagnostic
“gold standard”. Other diagnostic tests are based on breath-tests? ¥ or urinary
excretion™ using miscellaneous substrates for the assessment of bacterial
fermentation.

There are a number of aetiologic factors for small bowel bacterial overgrowth:
structural lesions altering motility®, functional motility disorders®*?*! an
excessive load of bacteria through fistulas®® or the resection of the ieo-coecal
valve*™, impaired gastric acid secretion®™*  immune deficiencies®®, exocrine
pancreas insufficiency®, age? undernutrition itself**, or any combination of
those.

In patients afier total gastrectomy, lack of gastric acid and a profound alteration of
motility are both immanent; exocrine pancreas insufficiency and malnutrition are
possible. The combination of these factors results in a high risk of bacterial
overgrowth.

Bacterial overgrowth can be asymptomatic #2725 - The term small bowel
bacterial overgrowth syndrome, however, describes a varying clinical picture
consist?ng of combinations of intermittent diarrhoea, abdominal symptoms such as
meteorism, steatorrhoea and malabsorption of vitaming®-!15-150.24 and/or macro-
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nutrients, weight-logs™ #7230  gastrointestinal  bleeding with iron  deficiency
anaemia'™, and growth retardation in children®'.

The diarrhoea is assumed to be the result of fat malabsorption and the osmotic load
of unabsorbed carbohydrates. Another interesting hypothesis'™ regarding the
pathophysiology is that short chain fatty acids produced in fermentation processes
by some intestinal bacteria®™ cause rapid intestinal transit’™. Steatorrhoea in small
bowel overgrowth and consecutive malabsorption of fat soluble vitamins is
probably due to a deficiency of conjugated bile acids™** but possibly also to a
toxic effect of deconjugated bile acids on jejunal mucosa™ . [ntraluminal
bacterial utilisation of carbohydrates™*'* and diminished absorption®***" are the
causes of carbohydrate malabsorption. Protein malabsorption 18 mediated by
intraluminal breakdown'*®, diminished brush border enzyme activity”' and active
excretory loss™®. Vitamin B,, deficiency in patients with small bowel bacterial
overgrowth is caused by bacterial uptake of free or intrinsic factor-bound vitamin
B, As can be seen from Table 1.8, the data regarding the frequency of small
bowel bacterial overgrowth after gastric surgery are scarce and divergent. They
need to be commented on.

Browning reported that ten days afier truncal vagotomy 24 of 25 patients had
bacteria in the small bowel’™®. Leth examined 18 patients after Billroth I- or
Billroth II-gastrectomy with a H,-breath test and found no bacterial overgrowth at
all'®. Sategna Guidetti found no bacterial overgrowth in 27 patients after total
gastrectomy®. Lock, however, found bacterial overgrowth in 35 of 38 (92%)
patients after total gastrectomy®®. However, he examined patients referred for
endoscopy, and therefore a selection bias is possible.

Table 1.8 Frequency of small bowel bacterial overgrowth after gastric surgery
Author n__ bacterial overgrowth in % of patients with

Armibrecht®’ 38 38 achlorbydria
Armbrech?™ 14 50 achlorhydria
Stockbriigges™® 19 42 PEIRICIONS angemia
Browning™ 25 96 fruncal vagotomy
Armbreche®® o %0 Billroth 1

Leth"® 18 0 Billroth I/Biltroth 11
Bradley'"® 10 90 : Billroth 1/Billroth 11
Bjerneklen 22 100 Billroth 1/Billroth 11
Drasar™? 330 pol ya-gastrectomy
Sategna®™ 27 0 total gastrectomy
Lock®® 38 92 total gastrectomy
Bradley™ 10 100 total gastreciomy

n denotes number of patients
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Bradley cultured anaerobes in all ten patients with total gastrectomy whom }“m:
examined™. In patienis with an Billroth II resection faecal type flora was found in
nine out of ten patients in gastric juice'™. Bjerneklett found small bowel bacterigi
overgrowth in all 22 patients after a Billroth I resection. However, the siation in
half of the healthy controls was the same®'. Drasar assessed 43 patients with a
partial gastrectomy and found small bowel bacterial overgrowth in 13 of them
(30%)*. In the gastric juice of patients with achlorhydria Armbrecht found faecal
flora in 50-58% of the patients®’>* and Stockbriigger reported faecal type bacterial
flora in duodenal biopsies in eight of 19 patients with pernicious anaemia®’.
Therapy of post-surgical bacterial overgrowth is overshadowed by the risk of
recurrence. Cyclic antibiotic treatment™*®, prokinetics®®, diet™®®, probiotics®***
and surgery®” are possible therapeutic measures with varying success.

Looking at the possible sequelae for the patients, the frequency of small bowel
bacterial overgrowth after total gastrectomy and its consequences for the patient

need to be further elucidated.

Gastric resection and quality of life

Optimising quality of life in the gastrectomised patient has been recognised as a
major point of concern™®. Definitions of the quality of life are difficult. Often an
operational approach is used®*”®. Scores with emphasis on physical parameters like
the Visick score’', the Karnofsky scale*”, the Spitzer score®” and Sakamoto
activity index®™ have been used to evaluate quality of life after gastreciomy. They
have been criticised for being more an assessment of health status than of gquality of
life?™ 2. Therefore other scores encompassing physical, social, and emotional
parameters were developed® 27727, '/

After gastrectomy for malignancy, tumour recurrence has the highest influence on
the quality of life***. However, until now the influence of specific factors on the
quality of life in tumour-free patients is investigational. Pre-operative patient- and
tumour-characteristics, duodeno-oesophageal reflux disease®, small bowel bacterial
overgrowth™ "™ shortened oro-coecal transit time'®, abdominal symp-
toms* 72 nuprient malassimilation and diarrhoea®” ™, psychological?® 52! apd
psycho-social factors®™ are discussed as possible pathophysiological factors.

Most studies regarding quality of life after total gastrectomy compare the influence
of ditferent types of gastric reconstruction namely pouch construction, preservation
of duodenal transit, or both®#3¥794.97 (83.(85-187.192.276.282286 A gverview of these
studies is given in Table 1.9.

Whereas the pouch-construction seems to offer some better quality of life in most
cases where it was studied, preserving duodenal transit does not seem to be of
much influence. However, interpreting the results of the listed studies is difficult,
because quite often the types of reconstruction differed in more than omé
parameter.
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Another way to look at the quality of life after total gastrectomy might be to take
into account specific pre- and post-operative variables and determine their influence
on medico-social functioning after surgery, hoping to point out ficlds where
intervention might be useful. Such studies do not exist so far.

Table 1.9 Quality of Life after Total Gastrectomy

Author vear prospective study  reconstructions compared  conclusion of the authors
Troidl'"* 1987 yes P s OE! pro pouch

Raah®™ 1987 nr H Vs ReY no difference

Roder'® 1992 no P+PLI  ws  OEJ(-PLD)  pro pouch

Schmiiz® 1994 ¥es 1+P  ws I pro pouch

Stier'? 1994 yes [+P  ws ReY pro interpositon

Fuchs™ 19935 ves 1+P V8 ReY +P no difference

Buhl* 1995 no TG+P  wvs PART no difference

Schrwarz® 1996 yes T+P ws ReY, ReY+P  pro interposition {+pouch)
Svedlund™ 1997 yes P vs  OEL, PART 1o difference

P denotes pouch; OEJ denotes oesophage-jejunostomy; I denotes interposition; ReY denotes standard Roux-
en-Y, PLE denotes plication; PART denotes partial gastreciomy; bold letters denote what kind of
reconstruction can be evaluated by the study

Gastric resection and coping behaviour

In addition to the somatic approach discussed above, psychological factors
influencing the quality of life after the diagnosis and/or treatment of severe disease
have been of increasing interest. Coping strategies are one facet of these factors,

Coping studies developed from the studies of stress reactions. Coping categories
are not precisely defined, but different main coping styles have been described as
“confrontative”, “avoiding”, “resigned”, or a “non-dominant style™. Coping
behaviour has been described as being influenced by gender™ ™ and age®™*"' by
some authors. The outcome of an operation or a therapy®™?*2%  especially when
compared to the subjective expectancies of the patient®™, have been found to be of
importance for coping behaviour. The ascribed meaning of symptoms™* and causal
psychosocial attributions®™ will supposedly effect it. Coping strategies are not
exclusively personal style®® but can be learnt®**®, There does not seem to be a
direct correlation between educational level and coping responses™, but
educational status is discussed as a mediating factor®'. Some coping strategics are
reported to correlate with better adjustment and less emotional disiress than
others?®#*3923% The information about the cancer shatters the self-concept of the
patient, but this is the prerequisite to start the coping process™®. The positive
influence of disease-related education on the patient’s post-operative coping and

subsequent performance is acknowledged by many authors®®?®-922073% = pergong]

296
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interactive learning seems to be preferred by the majority of the patients’™.

Whilst the importance of successful and unsuccessful coping strategies for the
patient s well-being are recognised, is not well understood what motivates the
single patieni to choose certain types of coping behaviour and to avoid others. The
patient s personal psychological profile certainly has the most important impact on
his choice of coping strategies, but a very intriguing finding in the study of coping
behaviour is a certain disease specificity. Holland et al.*"' examined 107 patients
with pancreatic cancer and 111 gastric cancer patients and found more depression,
tension-anxiety, and anger in the first group. Patients with myocardial infarction or
cancer seem to choose more often for a confrontative strategy than patients with
arthritis?. In a large multicentre trial Muthny et al.®” compared patients with
myocardial infarction, cancer, renal dialysis, and multiple sclerosis. Depressive
coping discriminated between the patients with multiple sclerosis, who more often
showed depressive behaviour, and patients with myocardial infarction. Life
satisfaction was higher in patients with myocardial infarction and cancer than in the
two other groups; whilst a fighting spirit was considered the most helpful coping
tool by cancer and multiple sclerosis patients, in patients with myocardial infarction
it was trust in the doctors. Using the same questionaire as Muthny, Theissen®”
reported a preference for certain coping strategies among a small group of patients
after total gastrectomy. Disease-specific coping patterns might result from objective
disease parameters, symptoms, physical stigmata, therapeutical requirements or
peer-group reactions’”. Reports, however, are not consistent®®% and no
correlation has been made between certain symptoms and coping strategies™,
Svedlund et al.”* discuss the need for linking somatic factors to psychological
performance after gastrectomy for gastric cancer.

As there is a difference in coping patterns between various disorders, it is tempting
to ask whether. ohipefive. differenesss withine ~oee ~conlition “(prognosis, severiy,
chronicity, symptoms, etc.) influence the choice of certain coping strategies.
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Aims of the study

The intentions of the following studies were:

1. To provide data on symptomatology and nutrient malassimilation of tumour-free
patients after total gastrectomy (Chapter I11).

2. To examine the pathophysiology of nutrient malassimilation and its influence on
post-operative medico-social performance in tumour-free patients after total
gastrectomy, with the following specific questions:

a.

Are preservation of the duodenal transit and/or pouch construction of any
influence on physical parameters and on post-operative performance of the
patient after total gastrectomy? (Chapter IV)

Does pancreatic enzyme supplementation relieve symptoms and/or improve
fat absorption in patients after total gastrectomy? (Chapter V)

What is the frequency and the clinical relevance of excessively rapid oro-
coecal transit in these patients? (Chapter VI)

What is the frequency of small bowel bacterial overgrowth after total
gastrectomy and what are the consequences for the patient? (Chapter VII)

Is it possible to identify pre-, peri-, or postoperative factors influencing post-
operative medico-social performance? (Chapter VIII)

Do coping patterns applied by patients after a potentially curative total
gastrectomy for gastric malignancy show a disease-specificity, and is it
possible to identify parameters of potential influence on the predilection of
the patients for certain coping patterns. (Chapter IX)
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Patients

The “ideal” patient group

The prognosis of most gastric cancer patients is sombre. Only for the proportion of
patients with a much better prognosis, are long-term consequences of gastrectomy
of interest.

Following this idea, the ideal patient group for a study on symptoms and nutrient
malassimilation caused by total gastrectomy would consist of prospectively
recruited patients who are curatively operated by a standardised operative
procedure for lymphnode-negative early gastric cancer confined to the gastric
mucosa. This would ensure the least pre-operative catabolic changes and the
smallest risk of recurrence to interfere with the evaluation. However, in the
following studies we pursued a more realistic approach for the following reasons.
There are many patients with more advanced stage tumour who are curatively
operated and a restriction to early tumour stages might have given a biased
impression of the whole group of gastric cancer patients. Furthermore, only ten
percent of all diagnosed gastric cancers in Europe are early gastric cancers'. In
combination with the other restrictive inclusion criteria the number of suitable
study patients would have decreased considerably.

The restriction to a patient group with standardised operative procedure was not
either desirable. The surgical heterogeneity of the patients has many positive
aspects: standard procedures very often are not applicable because of anatomical
reasons, decreasing recruitment percentage enormously®. In addition, specialised
surgical centres will not necessarily perform all different types of surgical
reconstruction with the same skill. This would make randomisation procedures
problematic. The surgical parameters in our patients vary independently and,
therefore, they reflect an averaged group of patients after total gastrectomy
performed in different hospitals.

It would also be desirable to perform pre- and post-operative examinations on all
patients to elucidate more clearly the changes induced by operation. However, the
final determination whether a tumour was curatively resected or not is made after
operation under the microscope. In a prospective study, a great number of patienis
with non-curable disease would have undergone pre-operative examinations which
were of no clinical use to them.

These were the reasons why we preferred a retrospective survey of patients with
curative resection of a gastric malignancy irrespective of the tumour stage at
operation. In the following the selection procedures and their specific advantages
and drawbacks are discussed in detail.
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Selection to the rehabilitation centre

During the period from May 1990 to January 1993, 196 consecutively admitted
patients following a potentially curative total gastrectomy for gastric malignancy
were seen at three German gastroenterological rehabilitation hospitals in Bad
Kissingen, Bad Driburg, and Bad Briickenau. The first clinic mainly serves blue-
collar workers, whilst the latter two preferably deal with patients employed in the
public sector.

In Germany patienis of “productive age” have the opportunity of post-operative
admission to a rehabilitative centre. The patients admitted to these hospitals are
almost always between 18 and 65 years of age, because the hospitals are owned by
social security organisations which do not provide health care to retired personnel.
Whilst the rehabilitation clinics combine medical and psychological expertise
regarding chronic gastroenterological conditions, they are less equipped to deal
with acute medical problems. The patients of this study, therefore, were electively
referred for rehabilitative purposes of longer lasting medical problems of different
degrees and had no acute disease.

In the case of post-gastrectomy the admission to the rehabilitation centre occurs
normally months to years after the operation. In the setting of this study, the
referral was either done by the general practitioner or by specialists, who thought
rehabilitation to be useful for their patient. The total number of patients who had
undergone a curative total gastrectomy during the recruitment period in the region
and the number of patients not referred to rehabilitation are not known as there is
no central register for stomach cancer in Germany. This study, therefore, does not
provide any epidemiological answers as the age-restriction, disease severity, and
non-standardised referral practices of general practitioners and/or specialists result
in selection biases for the admission to the rehabilitation clinics.

The advantages of the rehabilitative setting for this study are the combination of
specific medical and psychological expertise and a special emphasis on the
evaluation and the treatment of chronic medical problems compared to the standard
clinical settings.

Selection to the study group

Only patients with a potentially curative resection as stated by the surgeon on the
basis of macroscopic appearance and microscopic evaluation of the resection
margins were considered as candidates for this study. This reflects the moment at
study entry. There was no prospective follow-up of the included patients. Clearly,
these patients constitute a subgroup of gastric cancer patients with a much better
prognosis than the overall group of gastric cancer patients. However, such a
selection was intended for the special purpose of this study; i.e. the investigation of
the pathophysiology and therapy of nutrient malassimilation of patients after total
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gastrectomy supposedly free of cancer recurrence. Demographic and medical data
concerning the time before admission to the rehabilitation cenires was allocated as
completely as possible by contact with the hospital where the patient had been
operated on. Special emphasis was given to study the surgical records. In a few
patients, however, surgical procedures and reconstruction cannot be given in detail
because of the recruitment procedure.

The time span between operation and admission in the revalidation centres was
recorded to examirne or to control for possible time-related adaptive changes in the
patients.

Of the 196 patients, 14 were admitted for the second time io the rehabilitation
centres, and in eight patients a cancer recurrence and/or metastasis was diagnosed
shortly after admission. These 22 patients were not included in this study. The
remaining 174 patients (f=63, m=111; median age 58 (IQR 50 io 66) years) had
been admitted 206 days (median; IQR 56 to 691) afier the potentially curative total
gastrectomy (Figure I1.1). 27% of the patients were admitted within the first two
months after the total gastrectomy and 39% of the patients after more than one
year.

Time Span since Total Gastrectomy in 168 Patients in Months
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Figure I1.1 Time span since total gastrectomy in 168 patients in months. Given is the

distribution of the time between operation and admission in the revalidation
centres in 168 patients after total gastrectomy. In 6 cases values were missing,
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Methods

Study design

After clinical, biochemical and haematological evaluation on admission, patients
were put on a standardised diet for a period of five days during which symptoms,
bowel habits, calorie intake and fat assimilation were evaluated. Thereafter, a H,-
breath test with radiopaque markers, and an oesophago-intestinal endoscopy were
performed. Patients with a faecal fat output of =14 g/day were asked to participate
in an intervention study with pancreatic enzvme supplementation. Informed consent
was obtained. The intervention study was of randomised double-blind, placebo-
controlled design. Participants of the intervention study started placebo or enzyme
treatment on day !4 after admission. During the last five days of intervention, they
were re-examined according to the same protocol as in the beginning. Figure I1.2
gives an outline of the study design.

P2 13 4 15 16 |7 [8 9 (10|00 PR I3 H (35 06 |17 (18 [19 [20 [21 [22 123 |24 25 |26 [27 [28
I L 1
s Diet Diet
Symptom Score Symptom Score
Faecal Frequency Faccal Frequency
Faccal Consistency Faecal Consistency
Caloric Intake Caloric Intake
FFaecal Fat Faccal Fat
I
3]
Intervention
Figure 1.2 Study Design | denotes standarised interview for symptoms; B denotes

standarised clinical, biochemical, and haematological evaluation; H denotes H,-
breath test with radiopaque markers; O denotes oesophago-intestinoscopy

Assessment of body mass index and weight development

Body mass was measured applying the Quetelet index (mass/height?; normal range
20.0 10 25.0 Kg/m?’) using anamnestic data for weight in health and measured
weight on operation and admission.

Registration of symptoms

Symptoms reported often after total gastrectomy according to the literature (see
Table 1.3, page 15) were evaluated. Symptoms were recorded in two different
ways: 1) On admission and at discharge patients were asked for the presence of the
following symptoms: dyspepsia, meteorism, early satiety, reflux, dysphagia, and
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postprandial vomiting. 2) During the period of conwolled diet faecal frequency
(number/day) and faecal consistency (scale 0 to 3, “none” w “watery diarrhoea™)
were registered, and symptoms were scored (0 to 3, “none at all” to “severe”)
daily by the patients according to a questionnaire (Figure I1.3). The means of the
five-day score of all three parameters was reported in all patients. The means of
the specific symptoms asked during the controlied-diet period were reported in 71
patients of one centre (Marbachtalklinik). In the following the data on symptoms of
the period with controlled diet are referred to as “symptom score™ in the distinction
from the summarising symptom registration on hospital admission and at discharge.

DAY 1234135 mean

faecal frequency

faecal consistency

112131415 | mean

meteorism

early satiety

dyspepsia

nausca

dumping

dysphagia

vomiting

sum of means

sum of means / 7 = symptom score

Figure [L3 Evaluation of the symptom score

Controlled diet period

Patients on pancreatic enzyme supplementation at the time of hospital admission
were asked to discontinue this for at least three days. This wash-out time is
sufficient, since proteolytic enzymes cause a marked loss of lipase activity’.

All patients were then put on a standardised diet for five days to ensure a stable
“dietary equilibrium”. During the diel period, meals were composed of 48% fat,
17% protein, and 35% carbohydrates, respectively. The standardisation of the
meals ensured that symptomatic and biochemical data acquired during this period
could be related to energy intake in the statistical work-up. The individual intake
was not restricted, but was quantified at every meal by an attending dietician and
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qummarised each day. In this way, the energy intake of the patients and the
possible influence of intervention with pancreatic enzyme supplementation on
energy intake could be cvaluated at the same time. The evaluation of fat
assimilation is not hindered by this non-restricted approach, as fat malassimilation
is not proportional to intake over a large range of fat consurnption®’.

Fat malassimilation

During the last three days of the controlled diet period faecal mass and faecal fat
output were assessed, the latter according to the method of van de Kamer. The idea
of fat balance studies lasting more than one day had already been mentioned by van
de Kamer®.

Exocrine pancreatic function

In one centre, Bad Kissingen, chymotrypsin concentration and output per 72 hours
was measured to evaluate the exocrine pancreatic function. Normal values for the
latter are 504-34769 U/72 hours’. The value of faecal chymotrypsin concentration
in the evaluation of severe exocrine pancreatic insufficiency has been documented
by Ammann et al.®, Although the faecal chymotrypsin concentration after total
gastrectomy has a low specificity for exocrine pancreatic insufficiency®, it was
chosen because all the other alternative non-invasive tests have the same problem
but are not as easy to perform. The faecal elastase-1 test’ was not described vet
when this study was started. It might have been of great interest for the evaluation.
Invasive tests to evaluate pancreatic function after total gastrectomy are hindered by
post-operative anatomy and rule out any study in a large proportion of patients.

Endoscopy

An upper endoscopy was performed in each patient, unless it had been performed
during the previous two months to evaluate for oesophagitis and to ensure control
of local recurrence. In patients who had an endoscopy a short time before
admission, it was attempted to allocate endoscopic records as completely as
possible from hospitals and private practioners who had performed the endoscopy
according to the patients. Howver, in 90 patients (52%) no endoscopic records
were available.

Oro-coecal transit time and bacterial overgrowth as assessed with the
H,-breath test in combination with radiopaque markers

A hydrogen breath test was chosen to assess the presence of rapid oro-coecal
transit, as scintigraphic facilities were not available in all centres and as the
presence of small bowel bacterial overgrowth could be assessed at the same time
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with this method.

Theoretical background

Subsirates

For the hydrogen breath test, substraies must confain an adequate amount of
carbohydrate. To obtain reliable test results, the composition of the substrates
should be tailored to the purpose of the investigation,

To study oro-coecal transit time by means of an H, -breath test, the substrates
should contain unabsorbable or only partially absorbable carbohydrates and should
not influence the transit time themselves. Lactulose accelerates small bowel transit
time'"'? and should therefore not be used in this context. A more physiological
approach has been described using standard meals"™ ¢,

To study small bowel bacterial overgrowth, the substrate should be available for
bacterial metabolism of the whole small intestine and not acceleraie oro-coecal
transit time, because this would hinder the interpretation of an early H, rise.

Lactulose'™®, glucose' " xylose*?*, and standard meals rich in carbohydrate'
1528 have been used.

Cut-off points

Amn increase of the H,-concentration 50% above the values at 90 and at {20 minutes
has been described to correlate well with the entry of radiopaque markers in the
coecum'. Sarno et al. described a very sophisticated method to determine coecal
entry using shifting medians of H,-concentrations and reported a 100% rise above
baseline values to be as good as the method mentioned above”. Others have used
“absolute values” in a range of five to 20 ppm H, to define entry of different

substrates into the coecuny®®?2:24:28.30.31

Test qualities

Measurement of oro-coecal transit time with the H,-breath test compares well with
scintigraphic methods, which must be considered the “gold standard”. Bond et al."
found a close correlation (r=0.97) of the oro-coecal transit time assessed by the
transit of polyethylene glycol and an H,-breath test using lactulose. Armbrecht et
al.'* compared an H,-breath test using a test meal with radiopaque markers and had
comparable results (r=0.90). Similarly, Read et al. reported a correlation
coefficient (r=0.88) between a scintigraphic method and a breath test using a solid
meal™. Reproducibility of the measurements with lactulose is good and a
coefficient of variation of 14% is documented'. For tests using a test meal this
value is reported to be below ten percent”. The normal oro-coecal transit time
measured with either scintigraphic methods or H,-breath test with meals is about
four hours”™"*4  Agsessment of transit times below 60 minutes is problematic,
because oral flora® and the gastro-colic reflex can cause a slight transit rise of
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H,-concentration in the breath.

The following table (Table IL1) lists the reported sensitivity and specificity for the
diagnosis of small bowel bacterial overgrowth compared to intestinal cultures as
reference examination. As substrates and patient groups are different, these values
vary (o a certain degree.

Table [L1  Sensitivity and specificity of the H,-breath test in the assessment of small bowel
bacterial overgrowth

Author year small bowel bacterial overgrowth
sensitivity specificity
Armbreche® 1987 77 93
Chang™ 1995 60 {90) 90 (100)
Corazza™" 1990 68 44
Lewis? 1997 71 94
Lock™ 1995 73 66
Lock™ 1996 74 94

* values without and with correction for gastric emptying rate; ™ the examined patient group
included patients with jejuno-ileal bypass. Bacterial overgrowth/coecal entry of the substrate was
differentiated purely on the basis of the H,-breath test

Although intestinal cultures are considered to be the “gold standard™ for the
diagnosis of bacterial contamination, there are some drawbacks to this method.
Focal contamination of the bowel, which not necessarily is sampled with a
proximal tube or endoscope, might be of influence. This especially might be
importani for post-operative situations with stagnant loops. Studies assessing this
problem are scare and results are diverging'”*?. The problem of segmental variation
of bacterial density and subscquent sampling problems, therefore, still is under
discussion®’.

Limitations and problems of the H,-breath fest

There are a number of factors influencing the reliability of the H,-breath test of
which some are listed in Table 11.2.

One problem with the H,-breath test is, that some authors could not find any H,-
production in a few patients®. These patients are referred to as “non-producers”.
The reported frequency of non-producers ranged from “occasionally” o 20%%. In
the study by Gilat™, however, patients who had had antibiotic treatment were
included which makes interpretation difficult. Furthermore, diets rich in cereals
might exert an inhibiting effect on colonic bacterial flora®,
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Table 11.2  Factors interfering with the H,-breath test

H,-concentration

Antimicrobial therapy decreased
Preparation for colonoscopy decreased
Diarrhoea decreased
Acidic pH of the faeces decreased
Hyperventilation decreased
Smoking increased
Strach containing diet the day before the examination increased
H,-non-prodacer decreased to none

adapted from Armbrecht*

Definition of rapid intestinal transit

The time point of 75 minutes to define rapid intestinal transit was chosen for two
reasons: 1. In a pilot study with a small group of patients after total gastrectomy™,
relevant weight loss was seen in those patients with a transit below 60 minutes. 2.
The methodological problems of the H,-breath test with transit times below 60
minutes as mentioned above.

Description of the test procedure in detail

Rapid upper intestinal transit - defined as an oro-coecal transit time below 75
minutes® - and small bowel bacterial overgrowth were evaluated simultaneously
using a modification of the H,-breath test described by Armbrecht et al.”®. Medical
records were scrutinised to ensure that no antimicrobial treatment had been given
during the two previous weeks. After a low-fibre diet during the day before the test
and an overnight fast’’, end-expiratory H,-concentrations were serially analysed
every 15 minutes, starting 15 minutes prior to the test breakfast, the compaosition of
which is shown in Table I1.3.

Ten radiopaque markers (6.0x1.8 mn) were added to the test meal to indicate
transit into the coecum. H,-concentrations were measured with a GMI Exhaled H,
Monitor {(GMI Medical Ltd., Inchinnan Estate, Renfrew, Scotland). Samples were
taken by direct insufflation via a Y-piece with flow reduction”. Duplicate samples
were taken at each time point, and the arithmetic mean of these two measurements
was used for evaluation. Seventy-five minutes after the start of the breakfast a plain
abdominal x-ray was taken to detect oro-coecal transit shorter than 75 minutes. If
the first radiopaque marker(s) had reached the coecal area or the ascending colon,
the patient was assumed (o have a rapid oro-coecal transit.

65



Patients and Methods

Table 113 Composition of the standard test meal for the combined assessment of the oro-coecal
transit time and upper gastrointestinal bacterial overgrowth

W ater 150 ml
Porridge made from water 200 mi

milk 50 mi

rolled oats 36 g
White bread 50 g
Margarine 10 g
Cheese (16% {ar) 13 g
Smoked medwurst 12 g
Total encrgy content 2.0 MJ
Energy contribution from carbohydrate 39 %

10 radiopaque markers

In this case the further examination was stopped. In all other cases a second
radiograph was taken when a 100% rise occurred above base line values of breath
H,-concentration, in order to differentiate between upper intestinal bacterial
overgrowth and transit of the test meal into the colon. If markers were identified in
the colon, the time point was recorded as the oro-coecal transit time. [f markers
were still in the small intestine, it was concluded that oro-coecal transit was longer
than the time period measured and that patients had small intestinal bacterial
overgrowth. The test was ended at 210 minutes irrespective of markers having
reached the colon or not. Therefore, absolute values for transit time below 75
minutes and above 210 minutes cannot be given in this paper. Patients with an oro-
coecal transit time longer than 210 minutes were evaluated mathematically as
having an oro-coecal transit time of 210 minutes. Figure .4 exemplifies four
possible test results.

Medico-social functioning as an assessment of guality of life

In order to assess medico-social functioning the Edinburgh Rehabilitation Status
Scale (ERSS) was applied on admission by one of the authors on the day of
admission. The ERSS ranges from 0 to 28 points, with higher figures indicating a
poorer medico-social functioning. The ERSS measures the dimensions of medico-
social performance in four different subscales: Independence/dependence, activity/
inactivity, social integration/social isolation, and effects of symptoms on lifestyle.
These subscale points are summed up to the final score. In one centre the specific
subscales were recorded as well.

The Edinburgh Rehabilitation Status Scale was chosen for this study for several
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reasons: 1) It has been tested n several somatic patient groups in rehabilitative
medicine including patients after gastrectomy for gasiric cancer™. 2) It
encompasses physical, psychological, as well as social parameters. 3) The inter-
rater reliability is good™ and there is good correlation to the Barthel Index and the
Pulses profile®. 4) It is easy to perform and very time efficient.

Table I1.4 gives the final scores for different patient groups as reported by Affleck
et al.*®.
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Figure 1.4 Measurement of oro-coecal transit time in patients after total gastrectomy with normal
or with rapid oro-coecal transit (OCTT <75 minutes). Examples of Hy-breath tests
with a test breakfast as used in this study. The line with the filled circles denotes a
patient without bacterial overgrowth and an oro-coecal transit time exceeding 210
minutes. The line with the black squares denotes a patient without bacterial
overgrowth in whom markers were indentified in the ascending colon at 150 minutes.
The line with the white squares denotes a patient with bacterial overgrowth, At 120
minutes there is a rise in H,-concentration, but markers were identified in the small
intestine; the OCTT could therefore not be measured. The line with the white circles
denotes a4 patient with an oro-coecal transit time below 75 minutes as the Hy-values
were already rising and radiopague markers were identified in the ascending colon at
75 minutes.
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Table 11.4  Mean Edinburgh Rebabilitation Statws Scale (ERSS} scores in different patient

groups
Patient groups ERSS
Upper limb & neck lesions 7.7
Back-pain syndromes 9.8
Arthritis 10.0
Cardiac 14.9
Amputation 15.4
CNS excluding CVA 16.7
CVA 18.0
Multiple impairments 183

Assessment of coping behaviour

All patients included in the study at Bad Kissingen were invited to see the clinical
psychologist for a personal or, if preferred, written interview to evaluate coping
behaviour. The patients were totally free in their decision to accept this invitation
or to decline the offer. No reasons were inquired if patients choose not to
participate.

In order to assess coping behaviour the “Freiburger Fragebogen zur Krankheits-
verarbeitung - FKV 102”7 of Muthny et al.* was used. This questionnaire has been
developed to assess coping and social support. It can either focus retrospectively on
the moment when the patient was told the diagnosis, or on the weeck before the
interview. The latter procedure was followed in this study. The questionnaire
consists of 102 items which have to be rated by the patient in a range from one to
five reflecting “not fitting at all” to “fits perfectly”. The items are related to twelve
scales which are given in the following table (Table I1.5). Higher numbers indicate
that a pattern is more important for the patient.

Primarily, the predilection of the patients for the specific patterns was described
with an inira-scale comparison. Thereafter, the degree to which the individual
scales are applied by our patients was compared with a disease-control group from
the literature consisting of patients with chronic renal insufficiency (n=212) and
patients with breast cancer (n=107Y*. Finally, the following variables were
analysed with regard to the possible influence on coping strategies: tumour stage,
time past operation, gender, weight loss since operation, and energy intake per
kilogram body weight and day. For this evaluation the patients were re-grouped
into three tumour groups, as prognosis and/or therapy of these groups differ
substantially: group I with stage 1A gastric cancer (n=17), group 2 with stage 1B
to IV gastric cancer (n=27), and group 3 with gastric lymphoma (n=6).
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Table 11.5  Scales of the "Freiburger Fragebogen zur Krankheitsverarbeitung™ (FKV 102} and
examples of some items

Scales of the FKV 102 Example of an item” range

1 problem analysis & problem solving I eried w find the cause of my discase 1368
2 depression I was depressed and sad 16 80
3 hedonism I did something nice today i 33
4 religion & search for reason Through the discase, 1 found myself 840
5 pessimistic behaviour & distrusifulness I felt dominated by the doctors T35
6 cognitive denial & dissimulation 1 wanted to hear that it was not all that bad 9 43
T distraction & selfappraisal i tried o forget 8 40
8 emotional control & social isolation I wanted o be altone T35
9 regressive iendency i wished that 1 were allowed 1o be weak 5015
10 relativation by comparison 1 got strength, because others bived through it 4 20
11 compliance sirategy & trust in doctors I did exactly what my doctor told me 4 20
12 sell-support I refied on my optimism and lust for life 3 25

" Translation from the German by the author

Statistics and figures

Throughout this thesis continuous variables are given as means with standard error
of the mean (SEM) or medians with the interquartile range (IQR). A p-value of
0.05 was used to indicate significance unless stated otherwise.

In chapter I the Students T-test for independent samples together with Levene’s
test for equality of variances, and the x’-test with Fisher’s exact test where
necessary were used.

Statistical calculations in chapter [V consisted of the x*- test and ANOV A-models
using a Bonferroni correction for three-group-comparisons with a p-value of 0.017
indicating significance.

For chapter WV statistical calcolations included the Mann-Whitney-U test for
independent samples, the Wilcoxon-test for paired samples, and the y*test, with
Fisher’s exact test in cases necessary. An ANOVA model was applied to assess the
influence of pre-treatment differences in the test groups.

Statistical calculations used in chapter VI were the x*-tests and Mann-Whitney U
test.

In chapter VII statistical calculations included the x*-tests. General factorial
ANOVA-models and multiple logistic regression models were used to control for
difference in time since operation.

To elucidate the factors influencing medico-social functioning, a linear regression
analysis (mode enter) was performed with all the available variables. To account
for missing values we substitued the mean value (continuous values) or zero
(categorical variables) for the missing value and included a missing indicator
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variable in the analysis.

In chapter IX, the specific scales of the FKV 102 were compared with each other
by means of a Wilcoxon Matched-Pairs Signed-Ranks Test with a Bonferroni
correction. A p-value of 0.013 (0.05/4) was used to indicate significance. The
possible influence of five variables on coping strategies was analysed in linear
regression models with a Bonferroni correction. A p-value of 0.004 (0.05/12) was
used to indicate significance.

Figures used were whisker-boxplots, scatter plots, column scatter plots, histograms
and line diagrams.
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Abstract

Backgiround
The aim of the study was to elucidate the degree and the pathophysiology of abdominal
symptoms, malnutrion and malassimilation after total gastrectomy.

Methods

In 174 consecutive patients, with potentially curative total gastrectomy for gastric
malignancy, subjective symptoms and objective parameters of malassimilation were
evaluated.

Results

Abdominal symptoms were present in 86% of the patients. In spite of a high daily calorie
intake (median 37.8 kcal/kg body weight) mean body mass index had been decreasing
since good health. Anaemia was found in 46%, sideropenia in 31%, and oesophagitis in
26%, Mean faecal fat excretion was 17.4 (1.4) grams/day and mean fat malassimilation
14.8% (SEM 1.1) of the intake. A shortened small bowel transit was measured in 21.7%
of the patients, and bacterial overgrowth was present in 37.7%.

Conclusions
Malassimilation post total gastrectomy seems to be multifactorial. Shortened small bowel
transit and subsequent dyssynchrony of pancreatic enzyme supply seem to be of major
importance.
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Introduction

After total gastrectomy anorexia, abdominal symptoms, and weight loss caused by
tumour recurrence and/or nutrient malassimilation are frequently feared by patients
and physicians. Nutrient malassimilation can be caused by malnutrition and
maldigestion/malabsorption as a result of anorexia'™, rapid upper intestinal transit®,
the type of operation®™'”, upper intestinal bacterial overgrowth®, lack of gastric
lipase, primary or secondary exocrine pancreatic insufficiency™ '™ and
pancreatico-cibal dyssynchrony'*. The aim of this study was to evaluate a large
group of patients after potentially curative total gastrectomy with special reference
to dietary habits, nutritional status, and objective parameters of nutrient
malassimilation, and to present a preliminary analysis of possible patho-
physiological mechanisms.

Patients and Methods

During the period from May 1990 to January 1993 [82 consecutive patients who
had had a potentially curative total gastrectomy for gastric malignancy, were
evaluated in a prospective study at three German gastroenterological rehabilitation
hospitals in Bad Kissingen, Bad Driburg, and Bad Briickenau. In eight patients
(4.4%) a recurrence and/or metastasis was diagnosed shortly after admission. The
remaining 174 patients (f=63, m=111, mean age 57.6 (SEM 0.8) years) were
included in further evaluation.

Study Design

After clinical evaluation on admission, participants were put on a standardised diet
for a period of five days during which symptoms, bowel habits, calorie intake and
fat assimilation were evaluated. Thereafter, a H,-breath test with radiopaque
markers, and an oesophago-intestinal endoscopy were performed.

History, physical and biochemical examination

On admission a standardised history was taken and an attempt was made to obtain
detailed surgical reports. A careful physical examination and a standardised
biochemical evaluation were performed.

Registration of symptoms and signs ;

Symptoms were recorded in two different ways. When admitted to hospital patients
were presented with a standardised questionnaire asking whether they suffered from
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a number of abdominal symptoms. During the period of controlled diet abdominal
complaints, faecal frequency, and faecal consistency were scored daily according to
a questionnaire in all patients. A five-day-score of each specific parameter was
reported in 71 patients of one centre (Figure IIL.1;.

3]
[o%}
I
A

DAY 1 mean

faecal frequency

faecal consistency

1121345 |mean

meteorism

early satiety

dyspepsia

naused

dumping

dysphagia

vomiting

sum of means

sum of means / 7 = symptom score

Figure 1.1 Evaluation of the symptom score, On every day of the controlled diet period
patients were questioned. Faecal frequency per day was noted. Faecal
consistency was ranked O=no facces, I=normally formed, 2=soft, 3 =waiery
diarrhoea and the five-day-mean is given. Symptoms were ranked: O=no,
I =few, 2=intermediate, 3I=severe symptoms. The five-day-mean of these
parameters was noted. The symptom score was calculated as the sum of the
means of the specific symptoms devided by seven.

Dietary evaluation and controlled diet period

Patients who were on pancreatic enzyme supplementation at the time of hospital
admission were asked to discontinue this. The controlled diet period of five days
started three to five days following admission. The diet was composed of 48% fat,
17% protein and 35% carbohydrates respectively, and was not limited
quantitatively. However, individual nutritional intake was quantified during the
controlled diet period at every meal by an attending dietician and sumumarised each
day.
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Faecal analyses and fat assimilation

Faecal fat output was assessed during the last three days of the controlled diet
period according to the method of van de Kamer®. Fat assimilation was calculated
as the proportion (%) of fat excreted compared with the intake.

H,-breath test

Oro-coecal transit time and upper intestinal bacterial overgrowth were determined
by an H,-breath test using a standardised breakfast with ten radiopaque plastic
markers added to it according to Armbrecht et al.”” using a GMI Exhaled Monitor
with H, selective and sensitive electrochemical celis (GMI Medical Lid, Inchinnan
Estate, Renfrew, Scotland). 15 minutes prior to the breakfast basal H,-breath
concentrations were determined. After the breakfast a double sample of end-
expiratory air was examined, and thereafter every 15 minutes. 75 minutes afier
breakfast a radiograph was taken to determine whether the plastic markers had
reached the colon. If the markers were not in the colon a second radiograph was
taken when the H,-concentration was 100% above the mean of the baseline
concentration, or 210 minutes after breakfast, when the examination was ended.

Endoscopy

The upper endoscopy was performed in each patient, unless it had been performed
during the previous two months. In these cases lhe endoscopic diagnosis from the
Jast examination was noted.

Weight development

Body mass was evaluated using the Queteler index (weight/height, kg/m?). The
normal range was assumed to be 20.0 to 25.0. Pre-operative body mass was
estimated according to anamnestic data, body mass index at the time of operation
was taken from the hospital records, and on admission the body mass index was
measured,

Statistics

Statistical calculations included the Students T-test for independent samples
together with Levene s test for equality of variances, and the y* -test with Fisher s
exact test where necessary, A p-value of <5% was assumed to be statistically
significant.
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RESULTS

Demographical parameters

Patient characteristics and postoperative care are given in Table III.1. More than
half of the patients were admitted during the first post-operative year. 75 percent of
the patients with gastric cancer had been operated on for UICC tumour stages®
better than II1. The most frequent operation was an oesophago-jejunostomy with a
jejuno-jejunostomy Roux-en-Y without pouch formation (n=280, 48.8%).

Table I1L1  Gender, age, time since operation, cancer stage, type of operation in 174 patients

after total gastrectomy

mean SEM n o
Gender 174
Male 11 63.8
Female 63 36.2
Age {(in years) 576 0.8 72
Time since OP (days) 567 82 168
Tumourstage (UICC) 174
0 4 23
IA 48 27.6
B 38 21.8
i 23 13.2
1A 22 12.6
IR 8 4.6
v 7 4.0
MNone (lymphomas) 24 13.8
Type of operation
peuch and continuous duodenal passage 4 23
pouch without continuous duodenal passage 27 15.5
no pouch without continuous duodenal passage 88 50.6
no pouch with continuous duodenal passage 22 12.6
other 22 12.6
unknown 11 6.3
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Symptoms and bowel habits

On admission 86 % of the patients complained of abdominal
of meteorism, dyspepsia, early satiety, reflux, dysphagia,

HL.2).

Table ITL.2  Frequency of symptoms on admission in 174 patients after

symptomms, consisting
and vomiting (Table

total gastrectomy

Total 150
Dyspepsia 115
Early Satiety 96
Reflux 46
Dysphagia 36
Vomiting 21
Meteorism” 48

86.2%
65.5%
55.2%
26.4%
20.7%
12.1%
67.6%

* Meteorism was only asked for in 71 patients

During the period of controlled diet meteorism and early satiety were the most
frequent and severe symptoms. However, the overall symptom score was low

(Table IIL.3).

Table I1L.3  Frequency and severity of symptoms as expressed in total symptom score and
specific symptom scores during the controlled diet period in 71 patients after total

gastrectomy

n % mean’ SEM
Total symptom score 71 0.414 0.039

Specific symptom score
Meteorism 54 76 1.331 0.128
Early satiety 35 49 0.742 0.108
Dyspepsia 18 25 0.304 0.079
Nausea 13 18 0.188 0.062
Dumping 12 17 0.206 0.065
Dysphagia 9 I3 0.137 0.054
Vomiting 4 6 0.046 0.031

* range 0.000-3.000

23% of the patients had more than two smols'pcr day. In 46.5% the faecal

consistency was reported as being soft to watery.
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Haematological and biochemical analysis

Haematological and biochemial data are given in Table III1.4.

Table [11.4  Haematological and biochemical parameters on hospital admission

normal range unit n mean SEM
Haemoglobin 133-177 g/l 170 134.2 1.2
Ferritin 20-400 ugh 165 95.0 12.7
Albumin 35.2-50.4 g/l 164 437 0.5
Calcium corrected for atbumin 2.2-2.5 mmol/l 163 2.40 0.02
Chymotrypsinoutput 504-34769"° /72 s 61 3246 303

* according to Stockbrigger et al?

In patients without iron supplementation (n=138) anemia was present in 48.6 % of
the cases. Ferritin was subnormal in 26.7% and decreasing with time (Figure
H1.2). When the ten patients with iron supplementation on admission were included

in the evaluation, those values were 46 and 31 % respectively.

[tooo | ,

l

Ferritin (microgram/liter)

L 1oy 1 =
N = 67 19 i4 8 22
<200 200400 40600 GHOD-800 - 800D

Time after operation (days)

Figure L2  Development of iron deficiency in 130 patients without iron supplementation after
total gastrectomy. In this whisker-hoxplot the lower boundary of the boxes is the
25"percentile, the upper boundary is the T5%percentile, the line in the box
represents the median. The O denotes an outlier, which is defined as a case with a
vilue 1.5 tot 3 box-lenghts from the edge of the box. Cases more than 3 box-
fenghts from the upper or lower end of the box are designated with an asterix. The
whiskers show the highest and lowest values that are not outliers. Ferritin values
are in pg/l (on a logarithmic scale) and time after operation is given in days. The
horizontal line denores the lower normal ferritin value of 20 pg/l. OF the 174

patients, ten patients had iron  supplementation on  admission,

the iron

supplementation status of 22 patients was not known, ferritin values of 9 patients
were missing, and the time after operation of five patients was not exactly known.

These values are not given in the figure,
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Hypocalcaemia was found in 7% of the patients and hypercalcaemia in 20%. The
mean chymotrypsin output was i the lower normal range with 19% of the patients
showing subnormal values®™.

Dietary habits and controlled diet period

62.6% of the patients had had dietary advice after operation. The number of meals
per day exceeded three in 90% of the cases with 75% having at least five meals a
day. Food intolerance was present in 62.4%, with milk as the most frequently
addressed single agent in 18%. Half of the patients had a caloric intake of more
than 2347 kilocalories (median 37.8 kilocalories per kg body weight per day). 25%
of the patients consumed even more than 43.1 kcal/kg body weight per day (Figure
I1.3).
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Figure 111.3  Calorie intake of 162 patients after total gastrectomy. The distribution of the mean
calorie intake per kilogram body weight per day during the controlled diet period i
shown. The bars denote a range of 2.5 kilocalories/kg body weight beginning with
the number given. The median was 37.8, the 25% percentile 30.4 and the 75%
percentile 43,1 kilocalories/kg body weight. Values were missing with regards to
12 patients.

Faecal analysis and fat assimilation

Mean faecal mass was 252 (SEM 13) grams/day. Mean faecal fat excretion was
17.4 (SEM 1.4) grams/day and mean fat malabsorption was 14.8 (SEM 1.1} %
(Figures I1.4-6).

83



Nutrient Malassimilation

Y e

% of patients
=

: ..m_ —

50 200 350 508 650 BOG 980 1100

Faecal mass (grams per day)

Figure [11.4  Faecal mass per day in 153 patients after total gastrectomy. Faeces was collected
over 72 hours and faecal mass was measured. The bars denote a range of 50 grams
beginning with the number given, The median was 219, the 25% percentile 139,
and the 75" percentile 322 grams per day. Values were missing for 21 patients.
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Figure HLS  Faecal fat excretion per day in 166 patients after total gastrectomy. The bars
denote a range of 5 grams beginning with the number given. The median was 12.9,
the 25" percentile 6.2, and the 75% percentile 21.6 grams per day. Values were
missing for 8 patiens.
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Figure I1].6 Fat malassimilation in 159 patients after total gastrectomy. Fat malassimilation was
calculated as fat excretion divided by fat intake multiplied with 100. The bars
denote a range of 5% beginning with the number given. The median was 11.6, the
25% percentile 5.1, and the 75" percemtile 19.6%. The values for fat excretion or
fat intake were missing for 15 patients and the calculation could not be made.

Endoscopy and H,-breath test

Endoscopic data were available in 84 of the 174 patients (48.2 %). At endoscopy
67% had a normal postoperative anatomy, 26% oesophagitis, 4% retention of food,
and 4% a stenosis. Patients in whom endoscopic findings were present significantly
more often had reflux symptoms (p<0.01) compared with the others.

Using the H,-breath test an oro-coecal transit shorter than 75 minutes was found in
21.7 % of the patients, while the mean transit time in the others was 202 (SEM
4.0) minutes (Table IIL.5). 37.7 % of the evaluated patients showed signs of
bacterial overgrowth of the upper intestine (Table 1IL.5).
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Table 1115 Freguency of bacterial overgrowth and rapid oro-coecal transit (according to the
H,-breath test with radiopague markers) after total gastrectomy

Bacterial overgrowth n=174 %
yes 49 37.7
no 81 62.3
not evaluable 44 25.2

Rapid oro-coecal transit n=174
yes 35 21.7
10 130 78.3
not evaloable 9 5.2

Weight development

Mean body mass index according to Quetelet (kg/m*) was 26.61 (0.31) pre-
operatively, 24.17 (0.33) at operation, and 22.06 (0.23) on admission. 96% of the
patients had lost weight pre-operatively, and 67% had lost weight since the
operation. While 13.4% had a body mass index of less than 20 Quetelet-points at
operation, this was the case with 25% of the patients on admission (Figure II1.7).
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Figure 1117 Development of the body mass index of 170 patients after total gastrectomy. The
body mass index (BMI) according to Quetelelt (weight/height®) is givern. BMI in
health is anamnestically estimated, at operation taken from the hospital records,
and on admission measured in the rehabilitation centers. The definition of the
whisker-boxplots is as in figure U1,
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Preliminary analysis of possible pathophysiological mechanisms of nutrient
malassimilation after total gastrectomy

Calorie intake

In a univariate subgroup analysis of patients with low caloric intake (<30 kcal/kg
body weight per day) and of patients with higher calorie intake (=30 kcal/kg body
weight per day) it was found that the latter reported significantly less early satiety
and vomiting, whilst meteorism was more frequent. Faecal mass, faecal fat, and
bowel frequency were significantly higher in the group with higher calorie intake.
The percentage of fat malassimilation was, however, similar. Body mass index
when healthy and on admission were significantly higher in the group with low
calorie intake, but this was not the case at the time of operation. Patients with a
higher calorie intake had lost more weight since being operated on. (Table I11.6).

Table 111.6 Differences in patients after total gastrectomy divided according to low and high
calorie intake per Kg body weight and day

<30 keal/kg body weight 230 keal/kg body weight p

n  mean SEM no mean SEM

BMI in health 36 28.1 0.7 117 260 0.4 ok

at operation 36 252 0.7 118 234 0.4 ns

on admission 36 241 0,6 118 213 0.2 ok
Change  in BMI

operation - admission 36 1.0 0.6 118 23 0.3 *
% change in BMI

operation - admission 36 2.7 2.6 118 8.4 1.1 *
Severity of early satiety# 20 119 0.21 49 0.56 012 ok
Faecal fat (grams/day) 32 11.5 1.3 119 185 1.6 ek
Fat malassimilation in % 32 14.2 2.6 119 148 1.2 ns
Faecal mass (grams/day) 31 180 17 109 274 17 ik
Bowel frequency per day 35 1.4 0.1 15 1.7 0.1 *
Frequency of n ves A n Ve 2

early satiety 38 29 76 125 63 50 *

meteorism 20 9 45 46 36 78 i

vomiting 38 10 26 25 9 7 ok

# range is from 0.000 to 3.000 ,
* denotes p <0.05; ** denotes p<0.01; *** denotes p <0.00
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Steatorrhoea

The significant differences in patients with normal faecal fat ouiput to moderate
steatorrhoea (faecal fat <14 grams/day) and severe steatorrhoea (faecal fat =14
grams/day) are given in Table IIL.7. It was found that patients with higher faecal
fat excretion had lost significantly more weight since health, whilst the difference
in weight loss since operation was non-significant. Patients with severe steatorrhoea
had a significantly higher incidence of oro-coecal transit shorter than 75 minutes
and were admitted earlier after operation (Table HIL.7).

Table 1.7 Differences in patients after total gastrectomy divided according to normal faecal
fat output / moderate steatorrhoea and severe steatorrhoea

faecal fat <14 g/d faecal fat =14 g/d p

] mean SEM n mean SEM
Time past operation (days) 87 06 140 73 384 54 *
Weight logs since heslth (BMI) 38 2.03 (.23 ¥5 2.94 0.28 *
Ferritin (up/l) 83 66.4 10.8 77 125.8 24.1 *
Albumine (g/1) 85 452 0.8 74 423 0.6 w
Chymotrypsin (Uf) 30 7.3 1.0 34 3.5 0.3 #w
Faecal mass {(ghl) 83 184 1t 69 340 21 ¥k
Faecal frequency {per day) 83 1.49 0.10 76 1.86 0.12 *
Faccal consistency# BR 1.21 0.06 78 .54 0.06 A

%

Riapid oro-coccal Lransité# n yes % n yes

83 12 14 72 22 31 *

# facal comsistency is rated 0=no stool, 1 =normally lormed, 2=soft, 3=watery diarthoea; ## <75 minues
* denotes p<0.05, ¥ denotes p<0.01, *** denotes p < 0.001

Body mass index

In a univariate subgroup analysis of patients with normal weight (body mass index
=20) and patienis with underweight on admission (body mass index <20) it was
found that patients with a body mass index below 20 suffered significantly more
often from symptoms (p=0.02). A specific symptom, however, could not be
indicated. Neither the weight development since health and since operation, the
calorie intake during the controlled diet period, the types of operations (with or
without continuous duodenal passage and/or pouch), the frequency of bacterial
overgrowth and/or rapid upper intestinal transit, nor the degree of steatorrhoea
were significantly different in these two groups.

Patients who had lost much weight since operation (=9.5% of body mass index at

operation) had been heavier during health and at operation, but lighter on
admission, compared with patients with weight loss <9.5%. Calorie intake was
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similar, resulting in a significantly higher calorie intake per kg body weight in this
group. The mean number of meals was lower in the group with greater weight loss
(Table I11.8).

Table 111.8 Differences in patients after total gastrectomy divided according to the amount of
weight loss since operation

weight loss <9.5% weight loss >29.5% p
n mean SEM n mean SEM
BMI in health 85 25.8 0,4 85 274 0.5 %
BMI at operation 86 222 0.4 &6 26.2 0.4 ik
BMI on admission 86 22.6 0.4 86 21.5 0.3 *
Change in BMI between
health and operation 85 3.6 0.3 85 1.3 0.2 ok
health and admission 85 3.2 0.3 85 5.9 0.3 ok
Number of meals/day B2 5.9 0.2 85 5.4 0.1 *
Kcal/day 79 2280 58 83 2300 46 ns
Kceal/kg body weight/day 78 35.8 i.1 76 39.2 1.0 *

* denotes p <0.05, ** denotes p <0.01, *** denotes p <0.001

Discussion

In the future, the number of patients surviving gastric cancer can be expected (o
increase due to earlier diagnosis®*, improved surgical techniques™“*, and adjuvant
chemotherapy™. The problems arising after potentially curative total gastrectorny
are therefore of great clinical importance.

Possible causative factors for malnutrition and weight loss after total gastrectomy
are: tumour reccurence, anorexia'®, rapid upper intestinal transit®, the type of
operation™", upper intestinal bacterial overgrowth®, lack of gastric lipase',
exocrine pancreatic insufficiency'*'® or pancreatico-cibal dyssynchrony™*,

In our study group lower tumour stages were predominant and patients with
recurrences and/or metastasis were excluded. The risk that unnoticed tumour
recurrence influenced the evaluation is therefore very low.

The wvast majority of the study patients complained of a variety of abdominal
symptoms of which meteorism, dyspepsia, and early satiety were the most common
and most severe. Although the overall sympiomatic burden, estimated with the
symptom score, was low, symptoms seemed to be a limiting factor with regards to
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the daily calorie intake.

The patients in our study group had lost weight before and after the potentially
curative operation. Considering that underweight patients complained more often of
abdeminal symptoms and patients who had recently lost more weight consumed
more kilocalories per kg body weight and day, one possible conclusion is that the
patients troubled by the weight loss attempt in vain to overcome the phenomenon
by eating more.

Some of the symptoms, e.g. dysphagia, have an easily identifiable cause:
Oesophagitis was common in this study, as is reported by other authors”, and
should be investigated at the least clinical suspicion. The frequency of oesophagitis
reported by us may, however, be too high, as the patients with known endoscopic
data had more reflux symptoms. This might be due to a selection bias from the
endoscopic  examination performed before admission. Treatment of post-
gastrectomy oesophagitis is difficult as the inflammation is per definition of the
alkaline type.

The calorie intake of our patients during the period of controlled diet was
supprisingly high, almost reaching the recommended value of 40 kilocalories/kg
body weight*. Though calorie intake at home probably had been lower, these
results do not support the idea that the weight loss is mainly caused by low intake.
On the contrary, patients suffering from greater weight loss seem to consume more
calories per kg body weight as a (subconscious) reaction.

Looking at the biochemical values reflecting malabsorption we found anaemia to be
frequent, but most of the time it was not severe. Iron deficiency was increasing
with time after operation, but it was not until more than 800 days post-operatively
that the majority of the patients had subnormal ferritin values.

The incidence and severity of fat malassimilation is high in patients after total
gastrectomy, resulting in higher faecal mass and more frequent and softer stools.
Weight loss since health was higher in the group with severe steatorrhoea and these
patients also had been admitted sooner after surgery.

Using univariate analysis, neither the type of operation nor the prevalence of
bacterial overgrowth of the upper intestine seemed to be of marked importance as
pathophysiological mechanisms of steatorrhoea. The same is true of the exocrine
pancreatic function: mean faecal chymotrypsin output was similar compared with
normal controls®™. However, in a separate intervention study, the effect of large
doses of pancreatic enzymes was compared with placebo trearment in patients with
severe steatorrhoea. Enzyme supplementation resulted in an overall symptomatic
improvement of the patients, a small but significant mmprovement of fat assimilation
within the group of patients with moderate steatorrhoea (<28 g/day), and a lower
caloric demand to maintain body weight®.

Considering the rather high prevalence of rapid oro-coecal transit in the study
patients the hypothesis of pancreatico-cibal dyssynchrony as a main cause of fat
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malassimilation is supported by our results,

In conclusion, malassimilation after total gastrectomy does not have one single
cause. Possible factors have to be analysed by means of multivariate techniques.
Symptom-induced malnutrition and rapid upper intestinal fransit, resulting in
pancreatico-cibal dyssynchrony, seem to be major determinants.
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Surgical Reconstruction

Abstract

Background/Aims

The aim of this retrospective siudy was to elucidate whether patients with different
reconstruction after iotal gastrectomy (duodenal bypass without pouch (subgroup Ia,
n=88); duodenal bypass with pouch (subgroup Ib, n=27); continuous duodenal (ransit
(subgroup 11, n=27})) differ concerning abdominal symptoms, nutrient assimilation, and
medico-social functioning.

Methods

The 142 patients {f=49, m=93; mean age 57.2 years, (95% confidence interval 55 to
59)) after potentially curative total gastrectomy for gastric malignancy 500 days earlier
(mean; 95% confidence interval 334 to 666) were evaluated for abdominal symptoms,
biochemical and haematological parameters, endoscopic findings, small intestinal bacterial
overgrowth, oro-coecal transit time, objective signs of malassimilation, and the degree of
medico-social functioning.

Results
There were no significant differences between the subgroups in any of the examined
parameters.,

Conclusion

In this study, neither subjective nor objective patient data support preference for any
single mode of the examined reconstructions after total gastrectomy. However, small
patient numbers, unstandardised reconstruction procedures and a recruitment bias might
influence these findings.
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Introduction

Since the first successful total gastrectomy in 1897 by Schlatter more than 50
different surgical approaches and types of reconstruction have been proposed for
this operation. This has caused a continuous discussion about the best procedure to
minimise postoperative abdominal symptoms and malassimilation’.

Functionally, the different types of operations can be divided into procedures which
preserve a continuous duodenal transit and procedures with a duodenal bypass, both
alternatives either with or without a construction of a reservoir as a stomach
substitute.

Some authors have found patients with preserved duodenal transit to perform better
compared with patients with duodenal bypass®™®, pointing to disturbed intestinal
motility™, changed release of hormones and of regulatory peptides™'® and primary
or secondary exocrine pancreatic insufficiency™'""" after the bypass operation.
Evaluation of exocrine pancreatic function after total gastrectomy, however, is very
problematic'®. Some authors could not demonstrate any benefit of the continuous
duodenal transit”. Authors favouring pouch-constructions underline the necessity of

2032

a reservoir for an adequate digestive function™, while others could not
demonstrate any benefit of the pouch construction® .

The aim of the study was to elucidate whether after total gastrectomy patients with
duodenal bypass without pouch-construction, or with duodenal bypass with pouch-
construction, or with preserved continuous duodenal transit differ in symptoms,
nuirient assimilation, and medico-social functioning. Other aspects of these data

have been evaluated on different occasions”™ .

Patients and methods

During the period from May 1990 to January 1993, 196 consecutively admitted
patients following a potentially curative fotal gastrectomy for gastric malignancy
were investigated according to a standardised protocol at three German
gastroenterological rehabilitation hospitals in Bad Kissingen (n=93), Bad Driburg
(n=79), and Bad Briickenau (n=22). In Germany patients after major surgery have
the opportunity of a post-operative admission to a rehabilitative cenire. These
patients, therefore, were electively admitted for rehabilitative purposes and had no
acute or severe disease. Of the 196 patients, 14 were evaluated for the second time,
and in eight patients a recurrence and/or metastasis was diagnosed shortly after
admission. In eleven patients it could not exactly be established whether they had
continuous duodenal transit or not. In 21 patients it was unknown whether they had
a pouch construction. These 54 patients were not included in this study. The
remaining 142 patients were evaluated (Bad Kissingen n=77, Bad Driburg n=52,
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and Bad Briickenau n=13). They were 49 females and 93 males with a mean age
of 57.2 years (95% confidence interval 55.4 to 59.0) after potentially curative total
gastrectomy for gastric malignancy 500 days earlier (mean; 95% confidence
interval 334 to 666). Three groups were compared: patients with duodenal bypass
without pouch (subgroup la, n=88), patients with duodenal bypass and pouch
(subgroup Ib, n=27), and patients with continuous duodenal transit without pouch
(subgroup I, n=27).

Study Design

After clinical and biochemical evaluation on admission, all patients were put on a
standardised diet for a period of five days during which symptoms, bowel habits,
energy intake and fat assimilation were evaluated. Thereafter, a H,-breath test with
radiopaque markers and an oesophago-intestinal endoscopy were performed.
Symptoms were recorded in two different ways: 1) When admitted to the hospital
patients were asked by the investigators whether they suffered from the following
abdominal symptoms: dyspepsia, meteorism, early satiety, reflux, dysphagia,
dumping, vomiting; also overall well-being was evaluated. 2) Additionally,
meteorism, early satiety, dyspepsia, nausea, dumping, dysphagia, and vomiting
were scored daily in all patients according to a questionnaire during the period of
controlled diet and the sum of a five-day-score was reported. In one centre
{Marbachtalldinik) the specific scores for the abdominal complaints were noted in
06 patients (11 missing values). Faecal frequency and faecal consistency were
scored in a similar way for all patients. Patients who were on pancreatic enzyme
supplementation at the time of hospital admission had been asked to discontinue
this. During the diet period, meals were composed of 48% fat, 17% protein, and
35% carbohydrates respectively, and were not limited quantitatively. However,
individual nutritional intake was quantified at every meal by an attending dietician
and summarised each day. Faecal fat output was assessed during the last three days
of the controlled diet period according to the method of van de Kamer®.

Using a standardised breakfast with ten radiopaque plastic markers added to it
according to Armbrecht et al.”, the frequency of a shortened oro-coecal transit
time was diagnosed radiographically, when the first markers had passed into the
colon at 75 minutes. Upper intestinal bacterial overgrowth was evaluated by an H,-
breath test in combination with a second radiograph which was taken when a 100%
rise above baseline values occurred in H,-concentration in breath.

An upper endoscopy was performed in each patient, except when it had been done
during the previous two months. In these cases the endoscopic diagnosis from the
last examination was recorded. Body mass was evaluated using the Quetelet index
(weight/height’; normal range 20.0 o 25.0 Kg/m?).

In order to assess medico-social dysfunction the Edinburgh Rehabilitation Status
Scale (ERSS) was applied to all patients on admission by one of the authors, and
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the employment status was noted. The ERSS scale ranges from O to 28 points, with
higher points indicating a poorer medico-social functioning. The scale measures the
dimensions of medico-social performance in four different subscales: independence,
activity, social integration, and effects of symptoms on lifestyle. The Edinburgh
Rehabilitation Status Scale has been tested in several somatic patient groups in
rehabilitative medicine®™. In one centre {(Marbachtalklinik; n=77) the ERSS-
subscores were analysed.

Statistical calculations included the x*- test and ANOVA-models using a Bonferroni
correction for three-group-comparisons with a p-value of 0.017 indicating
significance® . The protocol was approved by the ethical comunittee of the
Bayerische Landesirztekammer, Germany.

Results

Patient characteristics
Gender, age, time since operation, tumour stage, and type of operation are given in
Table IV.1 and Table I'V.2.

Table IV.1  Gender, age, time since operation, and tumour stage in 142 patients with different
reconstruction after total gastrectomy

duodenal hypass Jejunal interposition
without pouch with pouch
Gender
Female 31 9 9
Male 57 18 18
Age (years)* 58 (57-60) 57 (55-63) 53 (49-57)
Time past operation** 573 (318-829) 38 (221-519) 395 {144-6406)
Tumour stage (UICT)
a 3 I 4]
IA 26 3 il
IB 2] 5 5
1 15 2 v
Hia 10 5 6
1B 3 3 2
Y 2 | !
Lymphomas 8 7 2

* means and 95% confidence intervals; ¥* in days
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Table IV.2  Type of operation in 142 patients with different reconstruction after total

pastrectomy
duodenal bypass Jjejunal interposition
without pouch with pouch
Type of operation
Roux-en-Y 80 8
Rodino 4] 2
Omegaloop 2 0
Schloffer | 0
Siewert-Peiper 0 3
Kremer 2
Graham 0 I
Oesophagojejunostomy* 5 11
Jejunal interposition 27

* not further specified

Biochemistry

Laboratory tests are given in Table I'V.3. Patients with continuous duodenal transit
had a higher faccal chymotrypsin concentration and output than patients with
duodenal bypass. However, these differences were not significant.

Table IV.3  Haematological and biochemical data on hospital admission in 142 patients with
different reconstruction after total gastrectomy

dundenal bypass (n=115) Jejunal interposition (n=27)

withouwt pouch (n==5%) with pouch (n=27)

n_m Ci nooom C1 n m CI
Hacmoglobin (mmolL) 86 331 80.6-84.9 27 856 80.6-90.5 27 818 78.1-85.6
Ferritin (ug/l) 83 9§ 67-116 27159 29-284 26 83 43-123
Albumin (/L) 81 433 418447 27 434 41.0-45.6 27 42.0 38.6-45.4
Culcinm® (mumoliL) 80 2,41 2.35-2.47 27233 2.28-2.3% 27 2.46 2.37-2.56
Chymotrypsin®* (U/gy 38 4.1 3,449 10 6.6 2.9-103 13 13 25117
Chiy-output (LU772h) 372799 2208-3390 9 3117 2121-4113 13 4521 2244-6798

mee=mean, Ch=confidence interval; * corrected for albumin values, ** faccal chymotrypsin was measured in only 61
patienis; Chy-output denotes chymotrypsin outpil

Endoscopy

Forty-nine of the 75 patients undergoing endoscopy (65%) showed a normal
postoperative appearance. Twenty-seven percent had an oesophagitis, and three
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patients (4%) had food retention proximal to the anastomosis. Three other patients
had a stenosis of the anastomosis. There was no significant difference between the
study groups regarding endoscopic findings (Table IV .4).

Table IV.4  Endoscopic findings on admission in 75 patients with different reconstruction after
total gastrectomy

duodenal bypass jejunal interposition
without pouch with pouch

n o n %o n To

Endoscopy performed 45/88 51 17127 63 13/27 48
Diagnosis  normal 31 69 7 41 it 85
oesophagitis 9 20 9 53 2 15

retention 2 4 1 6 0 0

stenosis 3 7 0 0 0 0

Bacterial overgrowth and oro-coecal transit time

The H,-breath test concerning bacterial overgrowth was unreliable in 31 patients,
as they had raised H,-values in combination with rapid oro-coecal transit time.
Three patients were H,-non-producers, and in six patients the test was unreliable
because of techmical reasons. The assessment of oro-coecal transit time was
unreliable in six patients because of technical reasons (Table IV.S).

Table IV.5  Freguency of small bowel bacterial overgrowth (SBBO) and rapid oro-coecal transit
(<75 minutes, ROCT) according to the H,-breath test with radiopaque markers in
142 patients with different reconstruction after total gastrectomy

duodenal bypass jejunal interposition
without pouch with pouch
n %" 1 % n Yo
SBBO unreliable 28" 4+ g™
yes 21 35 10 42 10 53
no 39 5 13 58 9 47
ROCT unreliable 4 1 1
yes 22 26 2 8 7 27
no 62 T4 24 92 19 73

* denotes percentages of evaluable patients; * denotes 22 patients with fast transit, 2 H,-non-
producers, and 4 with technical problems; ™ denotes 2 patients with fast transit, 1 H,-non-
producer, and 1 with technical problems; ™ denotes 7 patients with fast transit and | with
technical problems
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There were no significant differences regarding the frequency of small bowel
bacterial overgrowth between the study groups. Patienis with a pouch
reconstruction had less often a shortened oro-coecal transit time than patients
without, but this difference was not significant.

Symptoms

The study groups were similar concerning the frequency of abdominal symptoms.
Meteorism, dyspepsia and early satiety were the symptoms mentioned most often
(Table 1V.6).

During the controtled diet period there were no significant differences in frequency
and severity of total symptom score or of the specific abdominal symptoms
between the study groups. The total symptom score was non-significantly lower in
the patients with a pouch-construction (subgroup Ib) compared with those without
(subgroup la and II; p=0.07) (Figure IV.1}. The specific symptoms scores that
were recorded in a subgroup of patients were not different either (Figure IV.2).

Table IV.6  Endoscopic findings on admission in 75 patients with different reconstruction after
total gastrectomy

duodenal bypass Jjejunal interposition
without pouch with pouch

n Yo n Fo n Yo
Dyspepsia 61 69 18 67 18 67
Early satiety 46 52 12 44 20 74
Retlux 24 27 6 22 109 33
Dysphagia 18 20 G 22 93 11
Vomiting 12 14 5 19 2 7
Meteorism® 28/44 64 12717 71 6/8 75
Any symptom 79 90 20 74 25 93

" meteorism was only asked in 69 patients
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Symplom-score

3000
* Q
2006
I [
AU & PO e e R s
% _____
—9
- —r
Fong Ly 1
- __1’—
: —— :
000
subgroup a (=85) subgroup Ih (w=27) subgroup [ (n=24)

Figure 1V.1

Total symptom score in subgroup la (duodenal bypass without pouch), subgroup Ih
(duodenal bypass with pouch), and subgroup Il {continuous duodenal transit) given
in whisker-boxplots. The lower boundary of the boxes is the 25" percentile, the
upper boundary is the 75% percentile, the line in the box represents the median, The
circles denote outliers, which are defined as cases with a value 1.5 to 3 box-lenghts
from de edge of the box. Cases mote than 3 box-lengths from the upper or lower
end of the box are designated with a asterix. The whiskers show the highest and
lowest values that are not outliers. The scale is from 0.000 to 3.000. There were
three missing values in subgroup fa, and three missing values in subgroup Il
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Figure IV.2  Total symptom score and specific symptom scores in subgroup la (duodenal bypass

without pouch), subgroup Th (duodenal bypass with pouch), and subgroup I
(continuous duodenal transit) given in whisker-boxplots. (For explanation of the
hoxplots see figure IV.1). | =meteorism, 2 =carly satiety, 3=dyspepsia, 4=naused,
S=dumping, 6=dysphagia, 7=vomiting, 8==total symptom score. Symptoms are
ranked: O=no, 1=light, 2=moderate, 3=severe. The scale is from 0.000 to 3.000.
In some cases the 75 percentile was zero.
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Body mass and energy intake

On admission the mean body mass index of all patients was 22.2 kg/m® (95%
confidence imterval 21.6 to 22.7) and mean weight loss since operation was 6.5%
(95% confidence interval 4.4 to 8.5). Mean energy intake was 155 kilojoules per
kilogram body weight per day (95% confidence interval 148 to 162) and the
number of meals 5.7 (95% confidence interval 5.4 to 5.8). Neither the continuous
duodenal transit nor the presence of a pouch-construction after duodenal bypass
was of significant influence on any of these parameters (Table IV.7).

Tahble V.7 Weight development and energy intake in 142 patients with different reconstruction
after total gastrectomy

duodenal bypass Jjejunal interposition
without pouch with pouch

number 88 27 27
BMI (kg/m®) 21.9 (21.3-12.5) 128 (21.6-24.7) 22.2 {20.9-23.5)
number 88 27 27
Weight loss* 5.7 (2.8-8.6) 5.5 (1.1-99) 9.9 (6.1-13.7)
number 80 25 22
Energy intake** 156 (147-165) 158 (137-179) 148 (136-160)

means and 95% confidence intervals; BMI denotes body mass index on admission; * weight loss
in % since operation; ** kilojoule intake in kJ/kg body weight and day of a 5-day-period

Bowel habits and steatorrhoea

In the total patient population faecal consistency was reporied 10 be normal to soft
with a mean daily faecal frequency of 1.6 (95% confidence mnterval 1.4 to 1.7).
Mean faccal mass was 247 grams/day (95% confidence interval 221 to 273). Mean
faecal fat output was 16.5 grams/day (95% confidence interval 13.9 to 19.1)
accounting for a mean fat malassimilation of 14.4% (95% confidence interval 12.2
t0 16.6), the median of which was 11.7%. There were no significant differences
between the three subgroups concerning faecal consistency, faecal frequency, faecal
mass, faecal fat output and fat malassimilation (Table I'V.8).

Medico-social functioning

On  admission, there were no significant differences between the subgroups
regarding the sum ERSS-score (Figure IV.3). The mean score of all patients
(n=141) was 4.4 (95% confidence interval 3.8 to 4.9}, which shows a high degree
of medico-social functioning. In the subgroup of patients with analysis of the
ERSS-subscores the mean sum score was 5.4 (95% confidence interval 4.5 to 6.3).
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“Inactivity” and “symptom induced lifestyle changes™ scored highest.

Table IV.8  Bowel habits, faecal mass, faecal far output and fat malassimilation in 142 patients
with different reconstruction afier total gastrectomy

duodenal bypass jejunal interposition
without pouch with pouch

Faecal consistency® n= 88 27 27
{per day; 5 days) 1.3 (1.2-1.4) t.3 (1.1-1.5 1.2 (0.9-1.5)
Faecal frequency n= 85 25 23
(per day; 5 days} 1.6 (1.4-1.8) 1.6 (1.3-1.9) 1.5 (1.2-1.9)
Faecal miss n=¥* 81 24 27
{g/d; 3 days) 249 (221-277) 258 (167-350) 231 (167-296)
Faecal fat output n= &5 25 27
(g/d; 3 days) 18.3 (14.5-22.0) 4.1 (9.9-18.4) 13.0 (8.7-1.3)
Fat malassimilation n= 82 25 24
(%; 3 days) 16.0 (12.9-19.1) 11.5 (8.3-14.7) 119 (7.7-16.0)

* faecal consistency is ranked: O=no faeces, I=normally formed, 2=soft, 3 =watery diarrhoea;
scale from 0.0 to 3.0; ** one centre (Hartwaldklinik) reported no faecal mass; given are the
means and 95% confidence intervals

10

ERSS on admission

subgroup ls (n=87) subgroup h (n=27) sulsgroup 1 (n=27}

Figure IV.3 Edinburgh Rehabilitation Status Scale on admission in subgroup Ia (duodenal bypass
without pouch), subgroup Ib (duodenal bypass with pouch), and subgroup U
(continuous duodenal trangit) given in whisker-hoxplots. (For explanation of the
boxplots see figure 1V.1) The range of the summarising score is 0 to 28 with higher
numbers indicating greater severity of dysfunction. There was one missing value in
subgroup la.
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There were no significant differences between the siudy groups regarding the
ERSS-subscores (Figure IV.4). Of those patients, who had been in active working
life before operation, 52% of the patients with duodenal bypass without pouch,
54% of the patients with duodenal bypass with pouch, and 64% of the patients with
continuous duodenal transit were temporarily not working or were in early
retirement due to i}l health; these differences were not significant.

O

ERSS on admission

(eI el
4 G O
2 T 11 O -L
3 ! o]
0 ininl Lo}
1 2 3 4 5 I 2 3 4 5
subgroup 1n {(n=4%) subgroup Th {n=12) suhgroup 11 (n=16)

Figure IV.4  Edinburgh Rehabilitation Status Scale and subscales on admission in subgroup la
{duodenal bypass without pouch), subgroup Ib (duodenal bypass with pouch), and
subgroup Il (continuous duodenal transit) given in whisker boxplots. (For
explanation of the boxplots see Figure IV.1) Shown are the subscales and the total
scale. 1=independence/dependence, 2=activity/inactivity, 3=social
integrationfisolation, 4=effects of symptoms on lifestyle, S=sum score. Each
subscale has a range of zero (o seven points with higher numbers indicating greater
severity of dysfunction.  The range of the summarising score is 0 to 28, In some
cases the 75" percentile was zero.

Discussion

During the last century surgeons have tried to optimise procedures of total gastric
resection and post-operative reconstruction in order to minimise post-operative
complaints, weight loss, and to ensure the highest possible quality of life.
Preservation of continuous duodenal transit should theoretically maintain normal
entero-hormonal synergism better, and exocrine pancreatic function should change
less compared with reconstruction based on a duodenal bypass*”'*2, Furthermore,
a higher degree of motility disturbances has been described in patients with
duodenal bypass operations®?3,

The pouch-reconstruction was introduced to supply a gastric substitute. It was
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expected that patients could eat larger volumes at a meal, that the oro-coecal transit
time would be longer, and that the pouch-construction would serve as a barrier
against entero-oesophageal reflux®*. However, preserving the duodenal transit or
performing a duodenal bypass operation with construction of a pouch increases
operating time. Preserving the duodenal transit also adds one intestinal anastomosis
and is not always applicable because of anatomical considerations™.

The data regarding the benefit of a pouch-construction after total gastrectomy are
not conclusive. There are a number of prospective randomised studies comparing
total gastrectomy with pouch-constructions with procedures without pouch. Troidl
et al.** reported a better weight development and appetite in patients with pouch-
construction. However, the energy intake of the patients was not quantified and the
great difference in survival time might point to problems with comparability
between the groups. Nakane et al.?' found a higher food intake and less weight loss
in patients with pouch. However, patients for the trial were selected following
unknown criteria, so that a patient bias is possible. Food intake was only
anammnestically evaluated, the number of patients per group was very small, and the
authors did not use a correction for three-group-comparison in the statistics.
Applying such a correction to the data eliminates some of the reported differences.
Schwarz et al.” compared patients with duodenal preservation and pouches of two
different sizes, Rodino-construction with pouches of two different sizes, and an
ordinary Roux-en-Y construction (five groups with twelve patients each) and found
a better quality of life in the first group. Stier et al.® assessed 18 patients with
interpositions with pouch and 18 patients with an Roux-en-Y construction without
pouch. Patients with pouch-construction (and interposition) judged their own
situation better on a symptom score. The study of Schmitz et al.**, who evaluated
patients with an interposition and patients with an interposition with pouch,
illustrates a major problem of prospective studies, because only 39 of the 74
patients fulfilled the criteria for the trial. Schlag et al. conclude that a pouch-
construction is of use, but this study has many methodological problems®.
Additionally there are retrospective studies”™™ showing benefit for a pouch-
construction. However, in a prospective study by Liedman et al.”* on 89 patients,
the patients with pouch had more postprandial problems than those without pouch
and no benefit. De Almeida et al. had similar results in a retrospective study™.
Furthermore, there are some experimental studies showing no benefit of a pouch-
construction compared to a construction without pouch®-*

In this survey in three gastroenterological rehabilitalion centres we evaluated a
large group of patients with different types of reconstruction afier potentially
curative total gastrectomy for gastric malignancy. The patients had in general been
operated on for early stage tumour. In this group of patients a gastric
reconstruction was regarded useful despite the surgical difficulties. The selection of
the patients to a rehabilitation centre made sure that there was no current morbidity
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due to the post-operative situation, and excluded cancer recurrence in most of the
cases.

A randomised prospective study with few centres entering patienis would have
ensured a homogenous group regarding the surgical procedures. Due to the
selection procedure of the patients to a rehabilitation centre, surgical parameters
and modifications were not standardised and cannot be given in detail as many
different centres were admitting patients. Although this creates a certain
heterogeneity of the patients, it also has positive aspects. Specialised surgical
centres will not necessarily perform all different types of surgical reconstructions
with the same skill. This would make randomisation procedures problematic. The
surgical parameters in our patients vary independently and, therefore, they
constitute an averaged group of patients after total gastrectomy performed in
different hospitals.

A further problem might be a possible recruitment bias, as patients performing
very well and patients performing very badly might not have applied for
rehabilitation. As patients after total gastrectomy in Germany have the right for an
admission to the rehabilitation centres irrespectively of their performing status the
risk of bias does not seem to be very large.

The present comparison of three types of surgical reconstruction after total
gastrectomy includes sufficient numbers of patients and used a uniform
investigation of subjective symptoms and objective findings. In spite of this
approach, no clinically significant differences could be found between the operation
types.

Abdominal symptoms were common in all study groups and of similar frequency
and intensity. Meteorism, dyspepsia, and early satiety were the complaints
mentioned most often and causing the greatest discomfort. The overall symptom
intensity, though, was low. This is possibly due to the above-mentioned selection.
After total gastrectomy, oesophagitis is frequent. In contrast to the results of other
authors™*' our patients with pouch-constructions had non-significantly more often
oesophagitis than patients without pouch and patients with continuous duodenal
transit. This might be due to the stasis of the bowel fluids in the pouch®. The
frequency of a shortened oro-coecal transit time tended to be lower in patients with
pouch than in those without, but also this difference was not significant.

Looking at exocrine pancreatic function, there was a higher faecal chymotrypsin
output in patients with continuous duodenal transit compared with patients with
duodenal bypass, but this was statistically not significant. Correspondingly, other
authors could not find any differences in body weight and quality of life in patients
with an jejunal interposition and patients with a Roux-en-Y operation both with
pouch®.

We did not find any significant difference in parameters concerning post-operative
weight development, dietary habits, and energy intake. This is in agreement with
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the similarity of the three study groups concerning bowel habits and signs of
malassimilation.

The Edinburgh Rehabilitation Status Scale has so far not been applied to patients
with malignant disease. However, it seems applicable to use for comparison of our
patients, since they were free of recurrence and/or metastasis, and the point of
interest was the post-operative situation and its influence on medical and social
functioning. All study groups had a high degree of medico-social functioning
according to the ERSS compared to other patient groups in the literature™. It was
not expected that medico-social function parameters would be affected by the type
of operation, as we could not find any differences between the study groups
regarding the principal somatic parameters.

In conclusion, in this large study of randomly-allotted cases neither subjective nor
objective data support preference for any single mode of reconstruction after total
gastrectomy for gastric cancer.
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Pancreatic Enzymes

Abstract

Objective
To assess the influence of pancreaiic enzyme supplementation on symptoms, energy
intake, bowel habits and fat malassimilation in patients after total gastrectomy.

Design
A prospective, double-blind, randomised. parallel, placebo-controlled multi-centre trial.

Setting
Institutionalised patients in three gastroenterological rehabilitation clinics.

Participants

57 institutionalised patients with a faecal fat output =14 g/day, operated on for malignant
gastric disease 198 (median, interquartile range (IQR) 47 to 608) days previously, and
free from recurrence and/or metastasis.

Interventions
Mine sachets of pancreatic enzymes per day {(each containing lipase 36.000, amylase
27.000, protease 2.400 FIP}), or identical-looking placebo were given for 14 days.

Main outcome measures
Abdominal sympioms, energy intake, bowel habits and fat malassimilation.

Results

After treatment, patients on enzyme therapy felt overall betuer (p=0.0006), but no
improvement in a specific symptom could be identified. During the intervention the
median kilojoule intake per kilogram body weight and day was 9% higher in the placebo
group (170.8 (IQR 146.9 10 202.6)) than in the enzyme treated group (157.0 (IQR 134.8
o 170.4)) (p=0.03). Enzyme treatment did not result in a significant difference between
the placebo and the enzyme treated group regarding bowel habits or fat malassimilation.

Conclusions

The effect of high dose pancreatic enzyme supplementation onr symptoms and steatorrhoea
after total gastrectomy is marginal and does not justify its routine use.
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Introduction

The annual incidence and mortality rates of gaswric cancer are declining in most
countries, but stomach cancer is still a major cause of morbidity and mortality
world-wide'. Survival rates for patients with gastric cancer are improving™, due to
improved surgical technique®™ and earlier diagnosis™®’. If in the future an
increasing number of patients is to survive gastric cancer more attention has to be
directed to the post-gastrectomy situation with the problems of abdominal
symptoms, anorexia, malabsorption and weight loss.

The persisting malassimilation syndrome has been atiributed to changed eating
habits®®, bacterial overgrowth, rapid upper intestinal transit™", primary"” or
secondary pancreatic insufficiency'® ', deficiency of gastric lipase after total
gastrectomy'®, pancreatico-cibal asynchrony'™"™, or other gastrointestinal motility
disorders'”*°. It has been shown in patients with a Billroth 1l partial gastrectomy
that pancreatic enzyme supplementation can reduce faecal fat excretion’” and
abdominal symptoms®”. In spite of the discussion around the exocrine pancreatic
insufficiency after total gastrectomy, there is little data concerning therapeutic
intervention with enzyme supplementation. In a previous study with a small number
of patients we could show that pancreatic enzyme therapy improved fat assimilation
after total gastrectomy®. The aim of this study was to evaluate the effect of
pancreatic enzyme supplementation on symptoms, energy intake, bowel habits and
fat malassimilation in a larger and well characterised group of patients.

PATIENTS AND METHODS

Patients

This prospective study was performed at three different gastroenterological clinics
in Bad Kissingen, Bad Driburg, and Bad Brickenau (all in Germany) engaged in
postoperative rehabilitation. During the period from May 1990 to January 1993 196
paticnts were seen at the three hospitals following a potentially curative total
gastrectomy for gastric malignancy (m=124, =72, m/f=1.7; median age 57.0,
interquartile range (IQR) 50 to 65 years). Eighty-eight patients with faecal fai ol 14
grams or more per day and free from recurrence of their malignant disease were
asked to participate in a prospective, randomised, parallel, double-blind, placebo-
controlled, multi-centre trial of pancreatic enzyme supplementation. Two patients
had a recurrence diagnosed shortly after randomisation, one suffered from an acute
pancreatitis, and 33 refused to participate. The remaining 52 patients were included
in the study.
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Study Design

On hospital admission a standardised history was taken, detailed surgical reports
were obtained, a physical examination and standardised biochemical evaluation
were performed. Body mass index according to Quetelet (mass/height® in kg/m?,
normal range 20.0 to 25.0) was caleulated. Then the patients were put on a
standardised diet for a period of five days during which symptoms, bowel habits,
energy intake and fat assimilation were evaluated. Thereafter an H,-breath test with
a standard meal including radiopague markers was performed. The subsequent drug
intervention lasted for 14 days. During the last five days of the intervention period
the investigations of the initial dietary period were repeated. Two days after the
intervention a second standardised interview was performed.

Registration of symptoms

Symptoms were recorded in two different ways: 1) On admission and after the
intervention patients had a standardised registration of abdominal symptoms. 2)
During the two periods of controlled diet in all patients faecal frequency
(number/day) and faecal consistency (scale 0 to 3, “none” to “watery diarrhoea”™)
were registered, and symptoms were scored (“symptom score”, scale 0 to 3, “none
at all” to “severe”) daily by the authors according to a questionnaire. The five-day
score of all three parameters was reported.

Controlled diet period

If patients used pancreatic enzymes on hospital admission they were asked to
discontinue these. The period of controlled diet started three days later. The diet
consisted of 48% fat, 17% protein, and 35% carbohydrates, respectively, and was
not Timited quantitatively. Individual nutritional intake was quantified during the
controlled diet period at every meal by an attending dietician.

Oro-coecal transit time and small bowel bacterial overgrowth

The frequency of rapid upper intestinal transit and small bowel bacterial
overgrowth were evaluated simultaneously using a modification of the H,-breath
test described by Armbrecht et al. with a standard test meal and radiopague
markers™. The application of the test in the post-gastrectomy situation has been
described elsewhere®.

Faecal analyses and fat assimilation

Faecal analysis was performed during the last 72 hours of the two controlled diet
periods. Mean 24-hour values for faecal mass and faecal fat (according to van de
Kamer”’) were calculated. Fat assimilation was calculated as the proportion of fat
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excreted in relation to the intake. Faecal chymotrypsin conceatration and faecal
chymotrypsin output were registered in one centre (normal values 504-34769 /72
ms?_S)

Intervention

During 14 days participants received daily in total nine sachets of pancreatin
(Pankreon Granulat). Two sachets were given with every large meal, and one
sachet was given with every smaller meal. Each sachet contained lipase 36.000,
amylase 27.000, protease 2.400 FIP, or identical-looking placebo. The pancreatic
enzyme preparation used is not “enteric-coated™ as all patients were achlorhydric
following the total gastrectomy.

Ethical considerations

The protocol was approved by the ethical committee of the Bayerische
Landeséirztekammer, Germany (90109). Written informed consent was obtained
from all patients after information about the study.

Statistics

The study was designed to have a statistical power of 80 %. Statistical calculations
included the Mann-Whitney-U test for independent samples, the Wilcoxon-test for
paired samples, and the y*-test, with Fisher’s exact test in cases necessary. An
ANOVA model was used to assess the influence of pre-treatment differences in the
test groups on following target variables: body mass index, kilojoule intake, fat
intake, faecal consistency, faecal frequency, faecal mass, faecal fat excretion, fat
malassimilation the summarising symptoms asked on admission and after
intervention, and the specific symptoms that were asked during the controlled diet
period. A p-value of <5% was assumed to be statistically significant.

RESULTS

Tumour characteristics, operations, and post-operative care.

Demographical data of the patients are given in Table V.1. There were 25 patients
in the placebo group and 27 patients in the enzyme treated group. The time span
since operation was significantly shorter in the enzyme treated group (p=0.03). In
spite of intensive inquiries the exact tumour stage could not be identified in five of
the 52 patients.
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Tahle V.1 Demographical parameters in 52 patients entering the study

Placebo Enzymes

Male 7 femnle 1778 216
Age (years)® 57.5 (50.5-61.8} 56.0 (50.0-68.0)
Time past operstion (daysy* 390 (69-869) 123 {39-402)
Turor stage (UICC) fA % o]

B 3 3

i 2 3

A 5 8

B 0 3

v 2 1

unknown 2 3
Type of opération Roux-en-Y with pouch 2z 2

Roux-en-Y without pouch 14 16

longimire 2 8

Stewen-Peiper 1] i

Schloffer 2 0

aesophago-jeiunosiomy 3 (]

unkrown 4] 2

# age and thne past operation are given as medians with the interquartile ranges; *¥=p 0.03

Biochemistry
Pre-study laboratory tests included haemoglobin, ferritin, albumin, calcium, faecal

chymotrypsin concentration, and faecal chymotrypsin output per 72 hours. There
were no significant differences regarding these parameters in the two study groups.

Oro-coecal transit time and small bowel bacterial overgrowth

The H,-breath test was unreliable regarding the diagnosis of small bowel bacterial
overgrowth in two patients, because they were H,-non-producers, and in eighteen,
because they had raised H,-values in combination with a rapid oro-coecal transit
time. According to the H,-breath test, signs of bacterial overgrowth were present in
17 of 32 evaluable patients (placebo 8/15 vs. enzymes 9/17). A rapid oro-coecal
transit time was diagnosed in 18 of 50 patients {placebo 9/23 vs. enzymes 9/25). In
two patients transit time assessment was unreliable because of techmical reasons.
There were no significant differences between the study groups regarding the
frequency of small bacterial overgrowth or rapid oro-coecal transit.

Premature termination of the study

During the intervention period the participation was prematurely ended in six
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patients (placebo n=1, enzyme=35): two patients complained of bloating (on
enzymes), one had unspecified complaints (on enzymes), one had social reasons for
an early hospital discharge (on enzymes), one was accidentally not evaluated during
intervention {placebo), and in one patient facces were accidentally not collected
during the intervention (on enzymes). These six patients were excluded from the
evaluation of malassimilation and calorie intake. In the last patient the data
concerning symptoms were evaluated.

Symptoms

On admission there was no difference in symptom frequency between the placebo
and the enzyme treated group (Table V.2).

Table V.2 Frequency of symptoms before and after intervention

placebo enzymes
n=24 n=23
Dyspepsia hetore intervention 17 o™
after intervention 13 g
Bloating” before intervention 12/18 /8
after intervention 10118 718
Early satiety before intervention 10~ 10
after intervention 4 10
Reflux before intervention 6 8
after intervention 3 7
Dysphagia before intervention 3 2
after intervention | 3
Postprandial vomiting before intervention 3 2
after intervention 2 I
Owverall improvement of symptoms
after intervention not better 187 g
after intervention better o™ 15

* hloating was asked in 36 patients only; ™ denoies p<0.05; ™ denotes p <0.01

After the intervention, dyspepsia had improved significantly (p=0.012) within the
enzyme treated group, but there was no significant difference when compared
placebo. The symptom of early satiety significantly decreased in the group
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receiving placebo. There was no significant effect by either treatment on any of the
other symptoms. However, after intervention patients who had been on enzyme
therapy reporied an improvement of overall well-being significantly more often
than patients on placebo (p=0.006). The total symptom scores before and during
the intervention period were not different between the study groups (median 0.340
on a scale from 0.000 to 3.000 in both).

Body mass and energy intake

From operation to hospital admission the median (IQR) decrease in body mass
index in the total group of study patients had been 2.04 kg/m* (-1.04 to 5.13). This
weight loss was significant in both the placebo (p=0.04} and the enzyme treated
(p==0.002) group. At time of operation, on admission, at the start and at the end of
the two weeks’ intervention period there were no significant differences between
the enzyme treated and the placebo treated group regarding body mass; neither was
there any significant change in body mass index during therapy within either of the
trial groups.

During the first dietary registration the median kilojoule intake was 10101 (IQR
8996 to 10817) kilojoules per day or 166.2 (IQR 134.4 to 181.3) kilojoules/kg
body weight and day for all patients, with no significant difference between the two
study groups. During the intervention the median kilojoule intake per kilogram
body weight was 9% higher in the placebo group (170.8 (IQR 146.9 to 202.6))
than in the enzyme treated group (157.0 (IQR 134.8 to 170.4)) (p=0.03). This
difference was due to a significant increase of the median kilojoule intake in the
placebo group and a non-significant decrease of kilojoule intake in the enzyme
treated group. The fat intake was not significantly different between the two study
groups before and during intervention.

Bowel habits and steatorrhoea

In the whole group of patients, faecal consistency was reported to be normal to soft
with a median bowel frequency of 1.9 bowel movements per day. There were no
significant differences of either faecal consistency or faecal frequency before and
during intervention between the two groups.

In the total patient group, the median (IQR) for faecal mass and faecal fat output
per day was 316 (236 to 443) grams and 23.0 (16.3 to 35.2) grams, respectively.
During the intervention there was a non-significant decrease in median faecal mass
and median faecal fat output in the enzyme (reated group resulting in a non-
significant trend to improved fat assimilation (20.8% (16.4-30.4); 15.5% (9.2-
24.9), p=0.1), whereas these parameters did not change in the placebo group
(19.4% (14.3-27.1); 18.7% (11.7-29.1), p=0.4). However, neither faecal mass,
taccal fat output, nor fat assimilation were significantly different between the
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placebo group and the enzyme treated group before and during intervention
(Figures V.1-3).

Faccal Mass in Paticnts after Total Gastreetomy with and without Pancreatic
Enzyvme Supplementation
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Figure V.1 Faecal mass in patients after total gastrectomy without and with pancreatic enzyme
supplementation. Given are the invidual mean values of faecal mass per day in a 72
hour-period before and during pancreatic enzyme supplementation. The number of
patients was 24 in the placebo and 22 in the enzyme group.

Faecal Fat Qutput in Patients after Total Gastrectomy with and without
Pancreatic Enzyme Supplementation
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Figure V.2 Faecal fat output in patients after total gastrectomy without and with pancreatic
enzyme supplementation. Given are the individual mean values of faecal fat output
per day in a 72 hour-period before and during pancreatic enzyme supplementation.
The number of patients was 24 in the placebo and 22 in the enzyme group.
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Fat Malabsorption in Paticnts aficr Total Gastrectomy with and without
Pancreatic Enzyme Supplementation
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Figure V.3 Fat malabsorption in patients after total gastrectomy without and with pancreatic
enzyme supplementation, Given are the individual mean values of far malabsorpiion
per day in a 72 hour-period before and during pancreatic enzyme supplementation.
The number of patients was 20 in the enzyme and 22 in the placebo respectively, due
to two missing values in each group.

DISCUSSION

Post-gastrectomy malabsorption probably has many causes including pancreatic
maldigestion''*"7 ¥ Although pancreatic exocrine insufficiency after total
gastrectomy has been much investigated, there is no final agreement about its
pathophysiological mechanisms, mainly due to the methodological problems in
assessing pancreatic function after the profound change of the anatomical situation:
direct measurement of enzyme output s hindered by the Roux-en-Y reconstruction,
and the PABA-test, the pancreolauryl test as well as determination of faecal
chymotrypsin have all shown a relatively low specificity*®. The amino acid
consumption test seems to have a low sensitivity**?. The faecal elastase test might
be of interest for this topic, but was not described yet when this study was
started™, The question remains whether steatorrhoea after total gastrectomy is due
to primary or secondary pancreatic insufficiency combined with pancretico-cibal
dyssynchrony.

I¢ is important to remember that in exocrine pancreatic insufficiency due to chronic
pancreatitis pathologically increased faccal fat output occurs only when more than
90 % of the lipase function has been lost™, If exocrine pancreatic insufficiency were
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the principal causative factor in  post-gastrectomy fat  malassimilation
supplementation with large doses of pancreatic enzymes should change this
situation. In this trial we studied a group of patients - well defined regarding their
symptoms, dietary habits, and weight development - with the aim of analysing the
overall impact of pancreatic enzyme supplementation. To our knowledge this is the
only controlled study published so far regarding this question.

After total gastrectomy, symptoms and weight loss are of major concern to patients
and physicians. Frequently weight stabilises on a low level, with the risk of rapid
deterioration at minor somatic or psychological stress. We did not expect that
pancreatic enzyme supplementation would be able to significantly revert weiglt loss
during a fortnight’s intervention. However, if pancreatic enzyme supplementation
had any effect on weight loss after total gastrectomy, the most probable ways of
action were either by increasing energy intake due to less eating related
symptoms'"* and/or by improving fat absorption®. Neither of these events could
be confirmed in this study.

The placebo and enzyme treated groups were similar regarding their subjective and
objective pre-study parameters except for a significantly shorter time span since
operation in the enzyme treated group. In an ANOVA model, the time span since
operation did not influence any of the target variables and therefore does not
disturb the interpretation of the main results.

The spectrum of symptoms reported by the patients was similar to what has been
reported by others. Symptoms were frequent, but of low degree. This fact may
have contributed to the small effect of enzyme supplementation on every single
symptom investigated. The reason for the significant improvement of the owverall
well-being during enzyme supplementation therefore remains unclear.

The diet during the controlled diet period was not limited guantitatively, because
we also wanted to assess the impact of pancreatic enzymes on energy intake, being
well aware that relative fat malabsorption after total gastrectomy is independent of
intake®*’.

Looking in synopsis at the effect of pancreatic enzyme supplementation after total
gastrectomy in this study, it cannot be denied that there are some marginal
advantages regarding subjective symptoms. However, enzyme supplementation in
the high dosage applied did not lead to an increased energy intake and did not
significantly alter fat malabsorption.

Pancreatic exocrine insufficiency, therefore, seems not 1o be the most important
contributor to nutrient malassimilation after total gastrectomy. Other than in
chronic pancreatitis, where enzyme supplementation can have considerable effects,
these are inconspicuous after total gastrectomy.
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Oro-coecal Transit Time

Abstract

Purpose
To determine the influence of rapid oro-coecal transit time on symptomatology, clinical
signs and nutrient malassimilation after total gastrectomy.

Patients and Methods

97 patients after potentially curative total gastrectomy for gastric malignancy were
evaluated for symptoms and signs of malassimilation. Oro-coecal transit time was
assessed with a radiographically controlled H.,-breath-test. 62 patients had a normal transit
time and 35 of the patients had an oro-coecal transit time <75 minutes.

Results

Bloating was significantly more frequent in patients with a rapid oro-coecal transit
(p=0.03). They also had a significantly greater faecal fat output (p<0.02) and
malassimilation of ingested fat (p <0.05) than patients with normal transit.

Conclusions

After total gastrectomy, a small bowel transit time shorter than 75 minutes is associated
with marked fat malassimilation. In these patients studies are needed on medical
intervention aiming at prolonging oro-coecal transit.
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Introduction

The oro-coecal transit time (OCTT) covers the passage of food through the
oesophagus, the siomach and the small intestine. During this time nutrienis are
mixed, portioned, digested and absorbed.

Oro-toccal transit time can be assessed using H,-breath tests with different
substrates such as lactulose'” and standard meals’, or by scintigraphic
investigations®”. The average value for the oro-coecal transit time with standard
meals™* and scintigraphic methods®** is about 4 hours. Tests using lactulose result
in more rapid small intestinal transit, which may render physiological assessment
difficult ",

Various factors influence the oro-coecal transit time. Whereas the influence of the
age on oro-coecal transit time is controversial®'*'* intestinal transit as measured
with the H,-breath test is prolonged in the luteal phase of the menstrual cycle'.
Size and composition of gastric contents” as well as volume of gastric secretion'
seem to be of importance. Proteolytic activity of the pancreas slows oro-coecal
transit™. Short*" and medium chain fatty acids® in the ileum accelerate oro-coecal
transit, whilst long chain fatty acids prolong i*'*?%. However, some authors could
not show an influence of long chain faity acids on small bowel transit time*".
Extended duration of lipid exposure may lead to adaptation of the small
intestine™**,

In the situation after total gastrectomy there are profound motility changes
Although the anatomical oro-coecal distance is shortened, transit time is not
necessarily faster than in healthy controls™?'*!, The frequency of an oro-coecal
transit time below 75 minutes after total gastrectomy as assessed with a radio-
graphically controlled H,-breath test is by our group reported to be around 36 %*.
A rapid oro-coecal transit time can cause malabsorption of all nutrients®**. In our
own previous small study oro-coecal transit time was inversely correlated to post-
operative weight loss after total gastrectomy®. The aim of the present study was to
elucidate in a large representative patient population whether rapid oro-coecal
transit influences symptoms, biochemical parameters, and - most importantly -
nutrient assimilation after total gastrectomy.

L3040

Patients and methods

During the period from May 1990 to January 1993, 196 consecutively admitted
patients following a potentially curative total gastrectomy for gastric malignancy
were seen at three German gastroenterclogical rehabilitation hospitals in Bad
Kissingen, Bad Driburg, and Bad Briickenau. In Germany after major surgery,
patients have the opportunity of one or several post-operative admissions to a
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rehabilitative centre. Therefore, the patients of the present study were electively
referred for rehabilitative purposes without known other serious disease. Of the 196
patients, 14 were admitted for the second time, and in eight patients a recurrence
and/or metastasis was diagnosed shortly after admission. These patients were
excluded from this study. The remaining 174 consecutive patients were considered
for this study.

Basic evaluation

After clinical, haematological and biochemical evaluation on admission, all patients
were asked whether they suffered from the following abdominal symptoms:
dyspepsia, bloating, early satiety, reflux, dysphagia, dumping, vomiting; also
overall well-being was evaluated. Body mass was evaluated using the Quetelet
index (weight/height*; normal range 20.0 to 25.0 Kg/m?).

Employment Status and Medico-social functioning

The employment status was recorded on admission. In order to assess medico-
social functioning the Edinburgh Rehabilitation Status Scale (ERSS) was applied on
admission by one of the authors. The Edinburgh Rehabilitation Status Scale has
been tested in several somatic patient groups in rehabilitative medicine®. The scale
ranges from O to 28 points, with higher figures indicating a poorer medico-social
functioning. The ERSS measures the dimensions of medico-social performance in
four different subscales: Independence, activity, social integration, and effects of
symptoms on life style. Subscale points are summed up to the final score.

Controlled diet period

Patients on pancreatic enzyme supplementation at the time of hospital admission
were asked to discontinue this at least three days before the following evaluation
started. All patients were then put on a standardised diet for five days. During the
diet period, meals were composed of 48% fat, 17% protein, and 35%
carbohydrates, respectively. The individual nutritional intake was quantified at
every meal by an attending dietician and summarised each day. During the period
of controlled diet abdominal complaints, faecal frequency, and faecal consistency
were scored daily according to a questionnaire-interview (score 0 to 3) and a five-
day average score of each parameter was reported.

Fat malassimilation

During the last three days of the controlled diet period faecal mass and faecal fat
output were assessed, the latter according to the method of van de Kamer*®. Fat
assimilation was calculated as the proportion of fat output compared to the intake.
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In one centre, Bad Kissingen, chymotrypsin concentration and output per 72 hours
were measured. Normal values for the latter are 504-34769 U/72 hours".

Endoscopy

An upper endoscopy was performed in each patient, unless it had been performed
during the previous two months. In these cases the endoscopic diagnosis from the
last examination was recorded.

Oro-coecal transit time as assessed with the H,-breath test with radiopaque
markers

Rapid upper intestinal transit - defined as an oro-coecal transit time below 75
minutes” - and small bowel bacterial overgrowth were evaluated simultaneously
using a modification of the H,-breath test described by Armbrecht et al*: Medical
records were scrutinised to ensure that no antimicrobial treatment had been given
during the two previous weeks. After a low-fibre diet during the day before the test
and an overnight fast®, end-expiratory H,-concentrations were serially analysed
every 15 minutes, starting 15 minutes prior to the test breakfast, the composition of
which is shown in Table VI.1. Ten radiopaque markers (6.0x1.8 mm) were added
to the test meal to indicate transit into the coecum. H,-concenirations were
measured with a GMI Exhaled H, Monitor (GMI Medical Ltd., Inchinnan Estate,
Renfrew, Scotland). Samples were taken by direct insufflation via a Y-piece with
flow reduction®™. Duplicate samples were taken at each time point, and the
arithmetic mean of these two measurements was used for evaluation.

Table V1.1 Compogition of the standard test meal for the combined assessment of the oro-
coecal transit time and upper gastrointestinal bacterial overgrowth

Water 150 ml

Porridge made from water 200 ml

milk 50 ml

rolled ovats 36 g
White bread 50 i
Margarine 10 I
Cheese (16% fat) 13 I
Smoked medwurst 12 g
Total energy content 2.0 M
Energy contribution from carbohydrate 39 %

10 radiopaque markers
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Seventy-five minutes after the start of the breakfast a plain abdominal x-ray was
taken to detect oro-coecal transit shorter than 75 minutes. If the first radiopaque
marker(s) had reached the coecal area or the ascending colon, the patient was
assumed to have a rapid oro-coecal transit. In this case the further examination was
stopped. In all other cases a second radiograph was taken when a 100% rise
occurred above base line values of breath H,-concentration, in order to differentiaie
between upper intestinal bacterial overgrowth and wansit of the test meal into the
colon. [f markers were identified in the colon, the time point was recorded as the
oro-coecal transit time. If markers were still in the small intestine, it was concluded
that oro-coecal transit was longer than the time period measured and that patients
had small intestinal bacterial overgrowth. The test was ended at 210 minutes
irrespective of markers having reached the colon or not. Therefore, absolute values
for transit times below 75 minutes and above 210 minutes cannot be given in this
paper. Patients with an oro-coecal transit time longer than 210 minutes were
evaluated mathematically as having an oro-coecal transit time of 210 minutes.
Figure VI.1 exemplifies four possible test results.
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Figare VLI Muasurements of oro-coecal transit time in patients after total gastrectomy  with
normal or with rapid oro-voecal transit (OCTT <75 minuies). Examples of H,-
breath tests with a test breakfast as used in this study. The line with the filled
circles denotes a patient without bacterial overgrowth and an oro-coecal transit time
exceeding 210 minutes, The line with the black squares denotes a patient without
bacterial overgrowth in whom markers were identified in the ascending colon at
150 minutes. The line with the white squares denotes a patient with bacierial
overgrowth. At 120 minutes there is a rise in Hy-concentration, but markers were
identified in the small intestine: the OCTT could therefore not be measured. The
line with the white circles denotes a patient with an oro-coecal transit time below 75
minutes as the H,-values were already rising and radiopaque markers were
identified in the ascending colon at 75 minutes.
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Statistics

Statistical calculations included the x* -tests and Mann-Whimey U test. A p-value of
0.05 was considered to be significant. The protocol was approved by the ethical
committee of the Bayerische Landesirztekammer, Germany.

Results

The radiographic evaluation of the complete oro-coecal transit could not be
performed in 30 patients (f=9, m=21; median age=53 years, interguartile range
(IQR)=50 to 63) because of technical reasons. Another forty-seven patients had
small bowel bacterial overgrowth. A detailed report regarding these patients is
given elsewhere®. These two patient groups were excluded from the further
analysis. The remaining 97 patients (f=33, m=064; median age=358 years,
interquartile range {IQR)=30 to 67) were evaluable. In these, the total gastrectomy
for gastric malignancy had taken place 226 days earlier (median; IQR 63 to 727).
Patients with a transit time =75 minutes (n=62; 64%) were compared with
patienis with rapid oro-coecal transit defined as <75 minutes (n=35; 36%).
Figure VI.2 gives the distribution of the oro-coecal transit times for the patients of
the three different clinics; the frequency of rapid and normal oro-coecal transit
times did not differ between the three clinics. 46 patients (47 %) had an oro-coecal
transit time of 210 minutes or more.
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Figure V1.2 Oro-coecal transit time in patients after toral gastrectomy with normal and with
rapid orp-coecal transit (OCTT <75 minutes). Given are the ora-coecal transit time
tor 97 patients after total gastrectomy with normal and with rapid (<75 minutes)
oro-coecal transit from Bad Kissingen, Bad Driburg, and Bad Brickemau. The
=2 10-minutes-line denotes valoes thar are =210 minutes and the 75-minute-line
denotes values that are <75 minutes. Absolute values for transit times above 210
minutes and below 75 minutes cannot be given because of methodological reasons.
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There were no significant differences between the two transit-time groups regarding
gender, age, time since operation, tumour stage, and type of operation (Table
VL.2).

Table V1.2 CGender, age, time since operation, tumour stage and type of operation in patients
with normal or with rapid oro-coecal transit (OCTT <75 minutes)

OCTT 275 minutes (n=62) OCTT <75 minutes (n=35)

Male/Female 41721 23712
Age (years) n=61 57 {50-67) n=35 59 (52-68)
Time past operation (days)™ n=60 309 (86-747) n=34 164 (55-656)
Tumour stage 0 1 0

1A 18 13

B 12 9

It 9 3

ma 9 3

B ! 2

v 3

Lymphomas 10 2
Roux-en-Y without pouch 30 48% 22 62%
Roux-en-Y with pouch 13 21% 2 6%
Small bowel interposition 6 10% 7 20%
Unknown 13 21 % 4 1%

“ median and interquartile range (IQR); one missing value; ™ for time past operation three missing
values

Symptoms were present in almost all patients (Table VI.3). Bloating and dyspepsia
were the most common complaints. Bloating was significantly more frequent in
patients with an oro-coecal transit time below 75 minutes than in those with longer
transit time (82% vs. 52%; p=0.03). There were no other significant differences
in symptom frequency and symptom severity between the groups.
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Table VI.3  Frequency and severity of sympioms on admission in patients with normal or with
rapid oro-coecal transit (OCTT <75 minutes)

OCTT =75 minutes (n=62) OCTT <75 minutes (n=35)

4] % n T
Bloating” 13/25 52 18/22 82
Dyspepsia 37 60 27 77
Early stiety 36 58 20 57
Reflux 16 26 10 29
Dysphagia 9 15 7 20
Postprandial vomiting 10 16 i 9
Any symptoms 51 82 33 94

med”™ IQR med™ IQR

Symptomscore™ 61 0.290 0.030-0.715 35 0.450  0.280-0.570

" bloating was asked in 47 patients, p=0.03; " scale from 0.000 to 3.000; ™ med denotes
median; IQR denotes interquartile range

The Edinburgh Rehabilitation Status Scale (ERSS) used as a measure of medico-
social functioning and the employment status were not different between the two
groups (Table V1.4).

Table Vi.4 Employment status and Edinburgh Rehabilitation Status Scale (ERSS) on admission
in patients with normal or with rapid oro-coecal transit (OCTT <75 minutes)

OCTT =75 minutes OCTT <75 minutes

n=62 o n=35 e
Employment status
Working 8 13 4 i
Not working due 1o ill health 16 26 12 34
Early retirement  due to ill health S 8 0 0
Retirement due to age 19 3 15 43
Unemployed 14 23 4 11
Working/potentially working 8/29 28 4/16 25

med” IQR med” IOR

ERSS {0 to 28, best to worst) 62 3.0 1.0-5.0 34 35 1.0-6.0

* med denotes median; IQR denotes interquartile range
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Endoscopic findings in patients with an oro-coecal transit time below 75 minutes
were not different from findings in patients with normal transit.

In the total patient population the median body mass index on admission was 21.9
kg/m* (IQR 20.0 to 24.0). The median weight loss since operation had been 9.2%
(IQR -2.6 to 16.3). The median calorie intake during the controlled diet period was
2347 kilocalories per day (median, IQR 2004 to 2600), accounting for a median
calorie intake of 38.0 (IQR 30.0 to 43.1) kilocalories per kilogram body weight
and day (Table V1.5).

Table VI.5 Weight development and energy intake in patients with normal or with rapid
oro-coecal transit (OCTT < 75 minutes)
OCTT =75 minutes OCTT <75 minutes
n median IQR n median IQR

BMI (kgfm®) 52 22.0 20.0-24.0 35 22.4 20.0-24.2
Weight loss (%) 62 87 -4.8-14.2 35 10.3 -1.7-16.7
Calorie intake (keal/day)y 61 2378 1946-2600 34 2380 1973-2582
Calorie intake™ 58 38.0 29.6-41.9 30 394 29.8-44.0
Fat intake (g/day)’ 61 121 99-133 34 122 101132

IQR denotes interquartile vange; ~ during a five day period: ™ denotes kilocalories per kg body
weight and day

Haematological and biochemical data on hospital admission were comparable in
patients with normal transit and patients with rapid oro-coecal transit (Table VL.6).

Table V1.6 Haematological and biochemical data on hospital admission in patients with
normal or with rapid oro-coecal transit (OCTT <75 minutes)

normal range OCTT =75 minutes OCTT <75 minutes
(i) median QR n median IQR
Haemoglobin (g/L)  133-177 61 137 127-149 35 133 124-140
Ferritin (ug/L) 20-400 60 38 16-92 33 6! 18-197
Albumin (g/L) 35.2-50.4 60 44 41-48 32 45 40-48
Calcium (mmol/L)y  2.20-2.50 60 2.35 228248 31 2.34 227248
FOBT ’ 2/59 3% 1/35 3%

IQR denotes interquartile range; " corrected for albumin; FOBT denotes faecal occult blood test
(at least 1 of 3 slides positive)
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Bowel habits were not different between the two groups. Median faecal mass
tended to be higher in the patients with an oro-coecal transit time below 75 minutes
compared to patients with a normal oro-coecal transit time. In none of these
parameters was there a significant difference between the two study groups {Table
VL.7).

Table V1.7 Bowel habits in patients with normal or with rapid oro-coecal transit
(OCTT < 75 minutes)
OCTT =78 minutes OCTT <75 minutes
n median IQR n mediarn IQR
Faecal consistency” 62 1.0 1.0-2.0 35 1.2 1.0-2.0
Faecal frequency per day 59 1.2 1.0-2.0 35 1.6 1.0-2.0
Faecal mass™(g/d) 57 208 140-302 33 262 143-373

IQR denotes interquartile range; * faecal consistency is ranked: O=no faeces, 1=normally formed,
2=soft, 3 =watery diarrhoea, scale from 0.0 to 3.0; ** one centre reported no faecal mass

The median faecal chymotrypsin concentration was significantly lower in patients
with oro-coecal transit time below 75 minutes compared to the remainder (2.7 (1QR
2.1 to 4.6) vs. 4.9 (IQR 2.9 to 7.2) Ulg; p<0.05). Also, median faecal
chymotrypsin output during 72 hours tended to be lower in the patients with an
oro-coecal transit time below 75 minutes. However, this difference was statistically
not significant (p=0.2) (Table VL.8).

Table V1.8 Faecal chymotrypsin concentration and faecal chiymotrypsin output on hospital
admission in 35 patients with normal or with rapid oro-coecal transit
(OCTT <75 minutes)

normal range  OCTT =75 minutes OCTT <75 minutes
n median [QR n  median QR
Chym (U/g)” >6 20 49 3275 15 2.7 2.1-4.6

Chym-out (U/72hrs)™"  504-34769"" 20 2916 1572-3942 15 2097 [167-3699

IQR denotes interquartile range; * Chym denotes chymotrypsin concentrations in faeces, p<00.05;
™ Chym-out denotes faecal chymotrypsin output during 72 hours, p=0.2; ™ according o
Stockbriigger et al.”

Patients with rapid oro-coecal transit had a 50 % higher median daily faecal fat
output (p<0.02) (Figure VL.3) and a 47% higher fat malassimilation (p<0.05)
(Figure VI.4) compared to patients with normal transit. The number of patients
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with a daily faecal fat output exceeding 14 grams was 24/62 (39%) in the group
with normal oro-coecal transit time versus 22/34 (65%) in those patients with rapid
oro-coecal transit (p=0.02).

Figure V1.3

Figure Vi.4

138

80 -
i
ki
N Es
g 60
] *
s %0 e
& - ;
k=3
& st e e e e s b =
k3
2
5 k-
2
g
e
2
i
{1 S— I S
oro-coecal transit time 2 75 nun oro-coccal trans#t lame < 73 nun
n=G2 n=34

Faecal fat output in patients after total gastrectomy with normal or with rapid
oro-coecal transit (OCTT <75 minutes). Faecal fat output of patienis without
(n=62) and patients with {n=34) an oro-coecal transit time below 75 minutes
in whigker-boxplots. The lower boundary of the boxes is the 25% percentile, the
upper boundary is the 75" percentile, the line in the hox represents the median.
The triangles denote outliers, which are defined as cases with a value 1.5 o 3
box-lenghts from the edge of the box. The whiskers show the highest and
lowest values that are not outliers. In one patients data was missing.

70 e
i i
| H i

- G} o e e {

o

1 i

E] i

£ s g ——

@ | ——

;‘3 & 3

T S SN SN S

5 |

2 1

T

& |

L !

s 2 -1 ;

g ) — e

w i : | ; {

1 ASUUUUNNS SHP S :
ﬂ = ———-—-J—— 4 '—'—_L'—'—,‘ - _—
ora-coecal transit 2 75 nuin ofs-coecal transit < 75 min
=61 w33

Fat malassimilation in patients after total gastrectomy with normal or with rapid
oro-coecal transit (OCTT <75 minutes). Fat output in % of intake in patients
without (n=61) and patients with (n=33) an oro-coecal transit time below 75
minutes in whisker-boxplots. The definition of the box plots is as in figure
VI.3. In three patients data was missing.



Chaprer VI

Discussion

Patients with a potentially curative total gastrectomy frequently experience weight-
loss, diarrhoea and abdominal symptoms. This malassimilation syndrome has been
attributed to changed eating habits®*?, bacterial overgrowth®, rapid upper intestinal
transit™™*, primary®™® or secondary pancreatic insufficiency®® deficiency of
gastric lipase after total gastrectomy®, pancreatico-cibal asynchrony®™®, or other
gastrointestinal motility disorders™353%¢

Oro-coecal transit time in healthy persons is influenced by various factors including
size and composition of gastric contents', as well as volume of gastric secretion'®,
diet composition®’®®, and proteolytic activity of the pancreas®. After total
gastrectomy for gastric cancer tumour stage, type of surgical reconstruction, the
time elapsed since operation and nutritional factors are of potential impact.

Studies on intestinal motility changes after curative total gastrectomy and their
consequences are rare”. The aim of the present multicenter study was, therefore,
to elucidate whether rapid oro-coecal transit influences symptoms, biochemical
parameters, and nutrienf assimilation controlling for some of the confounding
variables mentioned above.

The patients of the present study had in general been operated on for early stage
cancer and the selection of the patients to care in a rehabilitation centre remote
from home made it probable that there was limited comorbidity. In all cases
persisting or recurrent malignancy was excluded by thorough clinical investigation,
Assessing oro-coecal transit time after total gastrectomy poses a problem. An H,-
breath test with lactulose seemed not feasible, because this substance accelerates
transit time in healthy persons®" and might even cause dumping problems after
total gastrectomy. Radio-nuclear methods were not available in all participating
hospitals. We therefore used a radiographically controlled H,-breath fest with a
standard meal in a modification described by Armbrecht et al.* to look for rapid
oro-coecal transit and to simultaneously control for bacterial overgrowth of the
small bowel. Rapid oro-coecal transit was defined as being faster than 75
minutes®. This value is lower than the lower normal limit for oro-coecal transit in
healthy persons®*®'. The test, however, does not give absolute figures for transit
times below 75 minutes, and also, in patients with bacterial overgrowth the transit
time cannot be assessed. Patients with bacterial overgrowth were therefore
excluded from the study.

After total gastrectomy, the frequency of an oro-coecal transil time below 75
minutes as assessed with this method has previously been described as 21.7%%.
The frequency of an oro-coecal transit below 75 minutes described in this study
(36%), is probably falsely high, as 47 patients with small bowel bacterial
overgrowth and normal oro-coecal transit time were left out of the analysis to
exclude bacteria as a possible aetiopathogenic factor for alterations in symptoms,
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nutrient malassimilation, and medico-social functioning®. In 30 other patients there
were technical problems with the second radiograph and oro-coecal transit time
could not be measured precisely. These patients were not included in this study
either.

On first sight it might be surprising that not all patients after total gastrectomy have
a shortened oro-coecal transit time, since the anatomical oro-coecal distance is
shortened. However, transit time after gastrectomy is not necessarily faster than in
healthy controls™*.

The prevalence of symptoms of the patienis was high. Bloating was significantly
more frequent in patients with an oro-coecal transit time below 75 minutes. Colonic
bacterial fermentation of malabsorbed carbohydrates with gas production is the
probable explanation for this.

Although the overall symptom-score of the patients with a rapid OCTT was 55%
higher than the score of the patients with normal OCTT, this difference was not
significant, Since overall symptom infensity as well as the medico-social
functioning were similar in both groups, it is not surprising that the employment
status of the two study groups did not differ essentially.

Body mass index and weight development were nearly identical in patients with
normal oro-coecal transit time and in patients with a transit faster than 75 minutes;
also the energy imtake of the two groups was comparable. This seems (o be in
contrast to a smaller previous study, which showed a negative correlation between
weight loss and oro-coecal transit time. However, in contrast to the present study,
in that study by Armbrecht et al.* oro-coecal transit times below 75 minutes were
further specified. Three of the eleven patients analysed had an oro-coecal transit of
less than 60 minutes and in one additional patient oro-coecal transit was faster than
50 minutes. Two of these four patients had by far the greatest weight loss of the
whaole study group.

Bowel habits were not different between the study groups. This is understandable,
since a healthy colon is able to compensate for moderate malabsorption.
Anamnestical data regarding bowel habits will therefore give little clue as to the
presence or absence ol rapid oro-coecal transit in patients after total gastrectomy.
Whereas most biochemical values did not differ between the study groups, the
chymotrypsin concentration of the faeces was significantly lower in patients with
short oro-coecal transit, and faecal chymotrypsin output also tended to be lower.
The most probable explanation is a decreased stimulation of the exocrine pancreas
in patients with rapid oro-coecal transit compared to those with normal transit
times.

Patients with rapid OCTT had a significantly greater fat malassimilation than those
with normal OCTT. Two main factors seem to be responsible: at the first the spill-
over to the colon of considerable amounts of nutrient substrate, secondly the
impaired intraluminal digestion of the substrate due to lack of lipolytic capacity, If
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the chymotrypsin concentrations and output measured in this study can be supposed
to reflect exocrine pancreatic function, then the values obtained not only suggest a
decreased pancreatic function (due to insufficient stimulation) but also a decreased
intraluminal availability (due to pancreatico-cibal dyssynchrony).

The findings of the present study seem to explain why after total gastrectomy
supplementation of pancreatic enzymes in its own has little effect on nutrient
malassimilation (as recently indicated™). We suggest, therefore, that in patients
with nutrient malassimilation and shortened OCTT after total gastrectomy
pancreatic enzymes should be combined with measures prolonging small-intestinal
transit.
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Smuall Bowel Bacterial Overgrowth

Abstract

Purpose
To elucidaté the consequences of small bowel bacterial overgrowth (SBBO) after total
gasirectomy.

Methods

127 patients evaluated for SBBO with a radiographically controlled H,-breath-test
(subgroup 1, without SBBO, n=280; subgroup II, with SBBO, n=47} after potentially
curative total gastrectomy for gastric malignancy were uniformly evaluated.

Results

Mean time since operation was significantly shorter in subgroup I than in subgroup I
((370, confidence interval=C[ 96-645 vs. 687, CI 397-976) days; p<0.01). Controlling
for this difference, there were no other significant differences in symptoms and signs
between the subgroups except for the medico-social functioning measured with the
Edinburgh Rehabilitation Status Scale (ERSS). The mean ERSS showed significantly
better medico-social functioning in subgroup [ than in subgroup I (3.7 CI (2.2-5.2) vs.
5.1 C1(3.0-7.0); p<0.05).

Conclusions

After total gastrectomy, patients without SBBO did not significantly differ from patients
with SBBO in most parameters. Medico-social functioning was significantly poorer in the
latter.
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Introduction

Under normal conditions the human small bowel contains only a small number of
bacteria. If more than 10° CFU per ml of anaerobic or facultative anaerobic
bacteria are found in a small bowel aspirate, one speaks of bacterial overgrowth!.
Cultures of intestinal aspirates are the diagnostic “gold standard”. Other diagnostic
tests are based on breath-tests using miscellaneous substrates'*,

There are a number of different etiological factors for small bowel bacterial
overgrowth: Structural lesions altering motility!, functional motility disorders®”, an
excessive load of bacteria through fistulas® or the resection of the ileo-coecal
valve®, impaired gastric acid secretion'™!!, immune deficiencies', exocrine pancreas
insufficiency', age", undernutrition itself, or any combination of those, are
thought to be causative related to bacterial overgrowth.

Bacterial overgrowth can be asymptomatic™'*. The term small bowel bacterial
overgrowth syndrome, however, describes a varying clinical picture consisting of
intermittent diarrhoea, abdominal symptoms, steatorrhoea and malabsorption of
vitamins and/or micronutrients, weight-loss*™%,  and -in  children- growth
retardation’®.

In patients after total gastrectomy, lack of gastric acid and motility disorders both
are immanent, making bacterial overgrowth very frequent'’. Patients after total
gastrectomy often suffer from abdominal symptoms, malabsorption, steatorrhoea,
and weight loss'. Possible factors influencing this post-gastrectomy syndrome are
rapid upper intestinal transit'®, the type of operation®®, lack of gastric lipase®,
primary or secondary exocrine pancreatic insufficiency”*’, pancreatico-cibal
dyssynchrony'®##  and possibly also small bowel bacterial overgrowth
(SBBO)&Q.I‘),EME'

The aim of this study was to elucidate whether in patients after total gastrectomy
there are any differences in symptoms, nutrient assimilation, and medico-social
functioning between those with small bowel bacterial overgrowth and those
without.

Patients and methods

During the period from May 1990 to January 1993, 196 consecutive patients
following a potentially curative total gastrectomy for gastric malignancy were seen
in a retrospective study at three German gastroenterological rehabilitation hospitals
in Bad Kissingen, Bad Driburg, and Bad Briickenau. Of these, 14 patients were
evaluated for the second time and in eight patients (4.4%) a recurrence and/or
metastasis was diagnosed shortly after admission. These patients were excluded
from this study. The remaining 174 consecutive patients were evaluated in study.
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Basic evaluation

After clinical and biochemical evaluation on admission, all patients were asked
whether they suffered from the following abdominal symptoms: dyspepsia,
bloating, early satiety, reflux, dysphagia, dumping, vomiting; also overall well-
being was evaluated. Body mass was evaluated wusing the Quetelet index
(weight/height’; normal range (20.0 to 25.0) Kg/m?).

Medico-social functioning

In order to assess medico-social functioning (he Edinburgh Rehabilitation Status
Scale (ERSS)” was applied on admission and the employment status was noted.
The ERSS scale ranges from O to 28 points, with higher points indicating a poorer
medico-social functioning. The scale measures the dimensions of medico-social
performance in four different subscales: Independence, activity, social integration,
and effects of symptoms on lifestyle. These subscales are summed up in the
sumscore. This was done in all patients.

Controlled diet period

Patients who were on pancreatic enzyme supplementation at the time of hospital
admission were asked to discontinue this. Thereafter, all patients were put on a
standardised diet for five days. The controlled diet period of five days started three
to five days following admission. The diet was composed of 48% fat, 17% protein,
and 35% carbohydrates, respectively, and was not limited quantitatively. However,
individual nutritional intake was quantified during the controlled diet period at
every meal by an attending dietician and summarised each day. During the period
of controlled diet abdominal complaints, faecal frequency and faecal consistency
were scored daily according to a questionnaire and a five-day-score of each
parameter was reported.

Fat malassimilation

During the last three days of the controlled diet period faecal mass and faecal fat
output weve assessed. The latter according to the method of van de Kamer™, Fat
assimilation was calculated as the proportion of fat excreted compared with intake.

Endoscopy

An upper endoscopy was performed on each patient, except when it had been
performed during the previous two months. In these cases the endoscopic diagnosis
from the last examination was noted.
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H,-breath test with radiopague markers

The frequency of rapid upper intestinal iransit and small bowel bacterial
overgrowth were evaluated simultaneously using a modification of the H,-breath
test described by Armbrecht et al.*: Medical records were scrutinised to ensure that
no antimicrobial treatment had been given during the previous 2 weeks. After a
low-fibre diet during the day before the test and an overnight fast, end-expiratory
Hj-concentrations were analysed serially every 15 minutes, starting 15 minutes
prior to the breakfast, the composition of which is shown in Table VIL1.

Table VIL.1 Composition of the standard test meal
Water 150 ml
Porridge made tfrom water 200 mi
milk 50 ml
rolled oats 36 g
White bread 50 g
Margarine 10 g
Cheese (16% fat) 13 g
Smoked medwurst 12 g
Total energy content 2.0 M
Energy contribution from carbohydrate 39 %

10 radiopaque markers

Ten radiopaque markers (6.0x1.8 mm) were added to the test meal to evaluate oro-
coecal transit time. Hj-concentrations were measured with a GMI Exhaled H,
Monitor (GMI Medical Ltd., Inchinnan Estate, Renfrew, Scotland). Samples were
taken by direct insufflation via a Y-piece with flow reduction®. Samples were taken
at each time point, and the arithmetic mean of these two measurements was used
for evaluation. 75 minutes after the beginning of the breakfast a plain abdominal x-
ray was taken to diagnose oro-coecal transit shorter than 75 minutes. In patients
with an oro-coecal transit time below 75 nunutes it is not possible to diagnose
bacterial overgrowth with a breath test, because rise in H,-concentration can be due
to oral flora or movement of ileal contents into the coecum by the gastro-intestino-
colic reflex’®. When there was a 100% rise above base line values in breath
H,-concentration a second radiograph was taken to differentiate between upper
intestinal bacterial overgrowth or transil of the test meal into the colon. Figure
VII.1 exemplifies a normal test and a test showing small bowel bacterial
overgrowth.
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Figure VI1.1 Measurements of pro-coecal transit time in patients after total gastrectomy with
normal or with rapid oro-coecal wransit (OCTT <75 minutes). Examples of H,-
breath tests with a test breakfast as used in this study. The line with the filled
circles denotes a patient without bacterial overgrowth and an oro-coecal transit
time exceeding 210 minutes. The line with the black squares denotes a patient
without bacterial overgrowth in whom markers were identified in the ascending
colon at 150 minutes. The line with the white squares denotes a patient with
bacterial overgrowth. At 120 minutes there is a rise in H,-concentration, but
markers were identified in the small intestine; the OCTT could therefore not be
measured. The line with the white circles denotes a patient with an oro-coecal
transit time below 75 minutes as the H,-values were already rising and
radiopagque markers were identified in the ascending colon at 75 minutes.

Statistics

Statistical calculations included the y*-tests. General factorial ANOVA-models and
multiple logistic regression models were used to control for difference in time since
operation. A p-value of 0.05 was considered to be significant®.

Results

The H,-breath test was not evaluable for the diagnosis of bacterial overgrowth in
35 patiends, because the oro-coecal transit time was shorter than 75 minutes, and in
nine patients, because of technical difficulties and/or prior antibiotic treatment.
Three patients were classified as H,-nonproducers. These 47 patients were excluded
from further analysis. The remaining 127 patients (f=47, m=_80; mean age 56.9
(93 % confidence interval =Cl (55.1 to 58.7)) years) after potentially curative total
gastrectomy for gastric malignancy 573 days earlier (mean; CI 364 to 782) were
evaluated. Patients without SBBO (n=80, 63%) were compared with patients with
SBBO (n=47, 37%).

In patients with small bowel bacterial overgrowth the time period between
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operation and hospital admission was significantly shorter (370 (96-645) days, CD
than in patients without bacterial overgrowth (687 (397-976) days, Cl) (Table
VI.2). Controlling for the difference in time span since operation, there were no
differences between the two study groups regarding gender, age, tumour stage and
type of operation and/or reconstruction.

Table VIL2 Gender, age, time since operation, tumour stage, and type of operation in (27
patients without or with small bowel bacterial overgrowth (SBBO)
no SBBO (n=_80) SBBO (n=47)
Gender
Male 55 25
Female 25 22
Age (years)” 55.7 (53.4-58.0) 59.0 (56.1-61.8)
Time past operation {days)” 687 (397-976)" 370 (96-645)"
Tumour stage (UICC)
0 2 2
IA 23 10
IB 18 5
11 9 10
A 11
1B 2 4
IV 2 I
fymphomas 13 9
Type of operation
Roux-en-Y without pouch 39 49% 21 45%
Roux-en-Y with pouch 13 16% 10 21%
small bowel interposition 9 i1% {0 21%
unknown 19 24% 6 13%

* means and confidence intervals; ™ p=0.0039

Mean basic haematological and biochemical values were in the normal range and
did not differ significantly between the study groups (Table VIL3). The
frequencies of pathological haematological or biochemical values were similar in
both groups for all parameters. Mean ferritin values were lower in patients with
bacterial overgrowth compared with patients without bacterial overgrowth and
positive faecal occult blood tests were more frequent in patients with bacterial
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overgrowth compared with patients without bacterial overgrowth. Neither of these
differences, however, was significant.

Table VII.3  Haematological and biochemical data on hospital admission in 127 patients without
or with small bowel bacterial overgrowth (SBBQ)

normal range no $BBO SBRO

n  mean (I n mean Cl
Haemogiobin (mmol/L' 1 8.2-11.0 76 8.4 8.2-8.7 47 8.3 8.0-8.6
Ferritin (upiLH 20-400 74 106 54-958 % T2 5292
Albumin (/1% 35.2-50.4 75 44 43-46 46 42 40-44
Caletum (mmel/Lh) 2.20-2.50 75 2.40 2.34-2.47 46 2.42 2.35-2.48
Chymotrypsin output (Us72hrs) 504-34769 25 3441 2196-4686 18 3864 3132-4596
FOBT™ 2077 2.6% 4447 8.5

Cl denotes confidence interval; * according to Stockbriigger et al *; ™ faecal occult blood test (at

least 1 of 3 slides positive); chymotrypsin output was assessed in 43 patients only

Symptoms were reporied by 83% of the patients. Bloating, dyspepsia, and early
satiety were the most frequent. The greatest difference between the patients with
bacterial overgrowth and those without bacterial overgrowth was more bloating in
the former (71 % vs 53 %). This difference, however, was not significant (p=0.25).
The symptom score was low in both study groups. (Table VIL.4).

Table VII.4  Frequency and severity of symptoms on admission in 127 patients without or with
small bowel bacterial overgrowth (SBBQO)

ne SBBO SBBO
number %o number %o
80 47
Bloating” 16/30 53 1217 71
Dyspepsia 45 56 32 68
Early satiety 42 53 25 33
Reflux 2 26 12 26
Dysphagia 15 {9 9 19
Postprandial vomiting I 14 5 i
Any symptom 65 81 41 87
mean Cl mean Cl

Symptomscore™ 74 0.567  0.392-0.743 46 0.540  0.354-0.726

"

* bloating was asked in 47 patients only; *
interval

scale from 0.000 to 3.000; CI denotes confidence
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There were no significant differences between patients with and without small
bowel bacterial overgrowth regarding the employment status or the Karnovsky
index. The Edinburgh Rehabilitation Status Scale-score (ERSS) was significantly
higher (38%) in patients with bacterial overgrowth than in those without (Table
VIL.5).

There was no difference between the study groups regarding the frequency of
upper intestinal endoscopic examination, the findings at endoscopic examination,
and the number of pathological upper intestinal endoscopic examinations.

Table VIL.5  Employment status, Karnovsky index, and Edinburgh Rehabilitation Status Scale
(ERSS) on admission in 127 patients without or with small bowel bacterial
overgrowth (SBBO)

no SBBO SBBO
number % number %

Employment status 80 47

working 10 12.5 4 8.5

not working due to ill health 22 27.5 11 23.4

temporary retirement due to il health 1 1.3 4 8.5

early retirement due to ill health 8 10.0 1 2.1

retirement due to age 22 275 19 40.4

unemployed 17 21.3 8 17.0
ratio working/potentially working population  10/41 24 4/20 20
Karnovsky index” 84 B - B9 80 75 - 86
ERSS” (0 to 28, best to worst) 3.7 272 - 52 51" o - 7.0

* means and confidence intervals; ™ p=0.038

In the whole group of patients the mean body mass index on admission was 22.1
kg/m* (CI 21.5 to 22.7). The patients had lost a mean of 6.4 (Cl1 4.1 10 6.7) % of
their weight since the operation. Mean kilojoule intake per kilogram body weight
and day was 156 (CI 148 to 164) in all patients with a mean fat intake of 117 (CI
112 to 121) gram per day during the controlled diet period. There was no
significant difference in any of these parameters between the two study groups
(Table VILG).
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Table VIL6 Weight development and calorie intake in patients without or with small
bowe! bacterial overgrowth (SBBO)

no SBBO SBBO
n mean CI n mean Ci
BMI (kg m?) 78 22,1 214228 47 220 21.1-23.0
Weight loss (%) 78 5.6 2.4-8.8 47 7.6 4.4-10.7
Calorie intake (kJ/day)” 73 9669 9180-10163 44 9397 8837-9954
Calorie intake (ki/kg body weight and day)y™ 70 154 144-164 43 158 145-172
Fat intake (g/day)” 73 118 112-124 44 115 108-121

C1 denotes confidence interval; * denotes weight loss since operation in %; ™ during a five-day-
period

Bowel habits and faecal mass were not different between the two groups.
Compared with patients without small bowel bacterial overgrowth, patients with
small bowel bacterial overgrowth had a higher mean faecal fat excretion and fat
malassimilation, but theses differences were not statistically significant (Table
VIL.7).

Table VIL.7 Bowel habits, faecal mass, faecal fat excretion, and fat malassimilation in
127 patients without or with small bowel bacterial overgrowth (SBBO)

no SBBO 5BBO
mean Cl1 mean Cl

number 80 47

Faecal consistency’ (5-day-period) 1.2 1.1-1.4 1.3

nuntber 71 45

Faecal frequency per day (5-day-period) 1.6 1.4-1.8 1.5 1.2-1.7
number 66 43

Faecal mass (g/d, 3-day-period) 249 205-293 233 1.1-1.7
number 76 44

Faecal fat excretion (g/d, 3-day-period) 14.8 11.2-18.5 19.3 13.1-25.6
number 73 41

Fat malassimilation (% of fat intake, 3-day-period) 12.2 9.5-15.0 17.2 12.0-22.3

Cl denotes confidence interval; * faecal consistency is ranked: O=no faeces, 1=normally formed,
2=soft, 3=watery diarrhoea; scale from 0.0 iv 3.0; 7 one centre reported no faecal mass
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Discussion

After gastrectomy, the combination of impaired gastric acid sccretion and the
altered gastric and intestinal motility facilitate bacterial overgrowth®"’. Bacterial
overgrowth, however, can be asymptomatic. In patients with pernicious anaemia
bacterial overgrowth with gram-negative and gram-positive bacteria is common, but
the bacterial overgrowth syndrome is rare'.

The frequency of a bacterial overgrowth syndrome afier total gastrectomy is not
known. The small bowel bacterial overgrowth syndrome and the post-gastrectomy
syndrome have many clinical and biochemical features in common. It is therefore
tempting to suspect that some symptoms and clinical signs after total gastrectomy
could be caused by bacterial overgrowth of the small intestine? %32

In this multicentre study of patients after a potentially curative total gastrectomy we
evaluated patients with and without small bowel bacterial overgrowth regarding
subjective symptoms and objective signs of nutrient malassimilation. OQur patient
population had in general been operated on for early tumour stages. The selection
of our patients for care in a rehabilitation centre also made it probable that there
currently was little comorbidity and excluded cancer recurrence or other disease.
Cultures of duodenal or jejunal aspirates are the “gold standard” in the diagnosis of
bacterial overgrowth. However, they have shortcomings. Distal small bowel
bacterial overgrowth and focal overgrowth in post-operative loops may be out of
reach for the endoscope or another suction device and could therefore be missed on
diagnosis. Furthermore, rapid transit of food to the bacteria-containing lower gut
can cause symptoms very similar to the small bowel bacterial overgrowth
syndrome®. Using lactulose or glucose as a substrate for a breath test might
possibly have given false values, because both substrates accelerate small bowel
transit™*'; especially in patients after total gastrectomy. For this reason we used an
H,-breath test to diagnose bacterial overgrowth of the small bowel in a modification
described by Armbrecht et al.*** which controls for fastened oro-coecal transit.
This meodified H,-breath test has been shown to be sufficiently sensitive and
specific in the diagnosis of upper gastrointestinal baclerial overgrowth in the
operated and non-operated gastrointestinal tract’. This test, however, is not
applicable in patients who have an oro-coecal transit time below 75 minutes. Rise
in H,-concentration in breath during the first 90 minutes can be due to oral flora or
movement of ileal contents into the coecum by the gastro-intestino-colic reflex™*.
This is why we had to exclude the patients with rapid small bowel transit from
further analysis.

In our patients small bowel bacterial overgrowth was diagnosed in 37 %. The data
regarding the frequency of small bowel bacterial overgrowth after total or partial
gastrectomy are scarce and vary. Lock found bacterial overgrowth in 35 of 38
(92%) patients after total gastroscopy'’. However, he examined patients referred
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for endoscopy and a selection bias is possible. Bradley cultured anaerobes in all ten
patients with total gastrectomy who he examined”. In patients with an Billroth 1I
resection faecal flora was found in nine out of ten patients in gastric juice™.
Bjernekiett studied 22 patients after a Billroth II resection, all of whom had small
bowel bacierial overgrowth. However, so did half of the healthy controls®. Drasar
assessed 43 patienis with a partial gastrectomy and found smail bowel bacterial
overgrowth in 13 of them (30%)*. In the gastric juice of patients with achlorhydria
Armbrecht found faecal flora in 60% of the patients® and Stockbriigger reported
faecal flora in duodenal biopsies in eight of 19 patients with pernicious anaemia™.
In our study population, the time period since operation was shorter in patients
with bacterial overgrowth than in those patients without bacterial overgrowth. The
reason for this difference is not obvious. Earlier admission after operation to the
rehabilitation hospital could be the result of complaints or dysfunctioning
motivating patients to request care. However, the symptomatology in patients with
SBBO was only marginally more severe than in patients without.

Symptoms were reported by the patients in both groups without any significant
differences regarding the frequency and the severity of the symptoms. There was a
trend for bloating to be more frequent in the patients with bacterial overgrowth. It
might be that the number of patients questioned for bloating in our study was
insufficient to demonstrate a difference.

There were no essential differences between patients with and patients without
bacterial overgrowth in biochemical and haematological parameters. After total
gastrectomy, the development of iron deficiency correlates positively with time'®.
It has been suggested by some authors that gasiric surgery impairs iron
absorption®’, while others could not find any difference in absorption**’. Bacterial
overgrowth can also cause gastro-intestinal bleeding resulting in iron deficiency™.
In this study, controlling for the difference in time since operation, bacterial
overgrowth was associated with a trend to lower ferritin values and/or a higher
frequency of positive fagcal occult blood tests.

Weight, weight development since operation, bowel habits and fat malassimilation
were not significantly different between the study groups. Although patients with
bacterial overgrowth scored worse in all parameters, especially those regarding fat
assimilation, the confidence intervals overlapped extensively.

Considering the similarities in all the basic somatic parameters, it comes as no
surprise that the Karnovsky-index between the groups did not differ.

On the Edinburgh Rehabilitation Status Scale the total group of patients scored low,
which corresponds to a “high degree of medico-social functioning”. This fact may
be a result of the patient selection, as our patients had to be able to travel to the
respective rehabilitation centres and to stay away from home for at least four
weeks. However, patients with small bowel bacterial overgrowth had a significantly
worse ERSS-score than patients without bacterial overgrowth. As mentioned above,
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a possible explanation for this phenomenon as well as for the shorter timie span
between operation and hospital admission, might be the integral effect of the
negative trends seen in some of the post-operative data,

Therapy of post-surgical bacterial overgrowth is overshadowed by the risk of
recurrence. Cyclic antibiotic treatments®™*', prokinetics™, diet™, probiotics®, and
surgery’ are possible therapeutic measures with varying success. None of the
patients in the present study population had to receive antibiotic treatment during
the actual sojorn. In conclusion, in the studied patients after total gastrectomy of
this investigation the subgroup with small bowel bacterial overgrowth and the
subgroup without bacterial overgrowth did not essentially differ in such parameters,
symptoms, and signs, which are normally associated with bacterial overgrowth.
The notion that a bacterial overgrowth syndrome is not a necessary consequence of

extended gastric resection is also supported by other authors’***.
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Medico-social Functioning

Abstract

Afm
To describe medico-social functioning after total gastrectomy and the factors determining
it

Patients and methods

In three medical rehabilitation centres, 173 consecutive patients after potentially curative
total gastrectomy for gastric malignancy were evaluated for pre- and post-operative
parameters  with potential influence on post-operative medico-social functioning as
measured with the Edinburgh Rehabilitation Status Scale (ERSS). Independent influential
factors for the ERSS were identified in a linear regression analysis.

Results

The median ERSS-score was 4 (IQR 2 to 6) on a scale from O (best) to 28 (worst).
Independent factors influencing medico-social performance after total gastrectomy were
blue coliar work (vs. white collar work), time afier operation, dyspepsia, dysphagia and
intestino-oesophageal reflux.

Conclusion

Medico-social functioning was acceptable in this patient population. After total
gastrectomy, dyspepsia, dysphagia, and intestinal reflux into the oesophagus need special
attention.
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Introduction

The annual incidence and mortality rates of gastric cancer are declining in most
countries’, but stomach cancer is still a major cause of morbidity and mortality
world-wide**. Survival rates have been low®’, but in patients operated on, they are
improving®®, possibly due to improved surgical techmique' ™ and carlier
diagnosis™*'

Optimising quality of life in the gastrectomised patient has been recognised as a
point of concern®®?'. Most studies regarding quality of life after total gastrectomy
compare the influence of different types of gastric reconstruction. The results of
these studies are diverging®*®.

No single factor is known determining medico-social functioning after gastrectomy.
Pre-operative patient and tumour characteristics, intestino-oesophageal reflux®,

small bowel bacterial overgrowth®®, shortened oro-coecal transit time™,

abdominal symptoms®>*#%  nutrient malassimilation and diarrhoea™*, and
psychological factors™ are discussed as possible influential factors.

The aim of this study was to describe medico-social functioning after total
gastrectomy and to elucidate which factors are determining it.

Patients and methods

During the period from May 1990 to January 1993, 196 consecutively admitted
patients following a potentially curative total gastrectomy for gastric malignancy
were seen at three German gastroenterological rehabilitation hospitals in Bad
Kissingen, Bad Driburg, and Bad Briickenau. The first clinic mainly serves blue-
collar workers, whilst the latter two preferably deal with patients employed in the
public sector as administrators. In Germany patients after major surgery have the
opportunity of admission to a rehabilitative centre. The study patients, thus, were
electively referred for rehabilitative purposes without known acute or serious
disease at that moment. Of the 196 patients, 14 had been admitted for the second
time, and in eight patients a cancer recurrence and/or metastasis was diagnosed
shortly after admission. In one of the remaining 174 patients, medico-social
functioning was accidentally not assessed on admission. These 23 patients were not
included in the study. The remaining 173 patients (f=62, m=111; median age 58
(IQR 50 to 66) years) were evaluated on the average 206 days (median; IQR 56 to
644) after the potentially curative total gastrectomy.
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Basic evaluation

After clinical and biochemical investigation on admission, all patients were asked
regarding the presence of the following abdominal symptoms: dyspepsia, bloating,
early satiety, reflux, dysphagia, dumping, vomiting; also overall well-being was
evaluated. Body mass was measured applying the Quetelet index (weight/height’;
normal range 20.0 to 25.0 Kg/m?), using anamnestic data for weight in health and
reported data at the time of operation and admission.

Controlled diet period

Patients who were on pancreatic enzyme supplementation at the time of hospital
admission were asked to discontinue this. All patients were then put on a
standardised diet for five days. During the diet period, meals were composed of
48% fat, 17% protein, and 35% carbohydrates respectively. The individual
nutritional intake was quantified at every meal by an attending dietician and
summarised each day. During the period of controlled diet abdominal complaints,
faccal frequency, and faecal consistency were scored daily according to a
questionnaire-interview and a five-day-score of each parameter was reported. The
scale of the symptom score ranged from 0.000 (no complaints) to 3.000 (worst
pussible complaints).

Fat malassimilation

During the last three days of the controlled diet period faecal mass and faecal fat
output were assessed, the latier according to the method of van de Kamer™. Fat
assimilation was calculated as the proportion of fat output compared to the intake.

Endoscopy

An upper endoscopy was performed on each patient, unless it had been performed
during the previous two months. In these cases the endoscopic diagnosis from the
last examination was recorded. Endoscopic diagnosis was coded: (=normal,

=oesophagitis I, 2=oesophagitis II, 3 =ovesophagitis Ill, 4="food retention without

evident stenosis, 5="fibrotic stenosis.

Oro-coecal transit time and small bowel bacterial overgrowth

The frequency of rapid upper intestinal transit and small bowel bacterial
overgrowth were evaluated simultaneously using a modification of the H,-breath
test described by Armbrecht et al. with a standard test meal and radiopaque

markers™. This modification has been described in detail before®!.
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Medico-social functioning

In order to assess medico-social dysfunction the Edinburgh Rehabilitation Status
Scale (ERSS) was recorded by one of the authors on the day of admission™. The
ERSS ranges from 0 to 28 points, with higher figures indicating a poorer medico-
social functioning. The ERSS measures dimensions of medico-social performance
in four different subscales: Independence/dependence, activity/inactivity, social
integration/social isolation, and effects of symptoms on lifestyle. These subscale
points are summed up to the final score which is reported here. In one cenire,
however, the specific subscales were recorded as well. The Edinburgh
Rehabilitation Status Scale has been tested in several somatic patient groups in
rehabilitative medicine®*. The inter-rater reliability is good® and there is good
correlation to the Barthel Index and the Pulses profile®. Table VIIL1 gives the
final scores for different patient groups as reported by Affleck et al.*".

Table VIII.1 Mean Edinburgh Rehabilitation Status Scale (ERSS) scores in different patient
groups according o Affleck et al.”

Patient groups ERSS
Upper limb & neck lesions 7.9
Back-pain syndrome 9.8
Arthritis 10.0
Cardiac 14.9
Amputation 15.4
CNS excluding CVA 16.7
CVA 18.0
Multiple impairment 18.3

Adapted from Affleck et al.™; scale 0-28 (best to worst)

Statistics

First, a description of the whole group using medians and interquartile ranges
(IQR) for continuous parameters is given. To elucidate the factors influencing
medico-social functioning, a linear regression analysis was performed with all the
available variables. The diagnosis of the endoscopic examination was not included
in the analysis, because only 48% of our patients had an endoscopic examination.
To account for missing values in other variables we substitued the mean value
(continuous values) or zero (categorical variables) for the missing value and
included a missing indicator variable in the analysis®.
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Ethics

The protocol was approved by the ethical committee of the Bayerische
Landesidrztekammer, Germany.

Results

Patient characteristics

Gender, age, time since operation, tumour stage, type of operation, and the
distribution according to clinical centre are given in Table VIIL.2.

Table VIII.2  Demographical parameters, tumour, and surgical data in 173 patients after total

gastrectomy
number of patients median IQR
Female/male 62/111
Age (years) 173 58 50 66
Time since operation {days) 167 206 56 644
Tumour stage 0 4
1A 48
iB 37
According w I 23
HIA 22
HIB 8
uIceC v 7
Lymphomas 24
Duodenal bypass without pouch 87
Duodenal bypass with pouch 27
Continuous duodenal transit 27
Other type of reconstruction 32
Clinic Bad Kissingen 78
Bad Driburg 73
Bad Brickenau 22
Biochemistry

Haematological and biochemical data is shown in Table VIII.3. Anaemia
(haemoglobin <133 g/L) and sideropenia (ferritin <20 ug/L) were present in 46 %
and 31 %, respectively.
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Table VIIL3

Haematological and biochemical daty in patients afier total pastrectomy

number of patients median IQR
Haemoglobin (g/L} 169 134 125 144
Patients with <133 g/L 78 46%
Ferritin (ug/L) 164 45 7 114
Patients with <20 St 31%
Albumin (g/h) 163 43.5 39.9 47 .6
Patients with <35 g/L 10 6.1%

Endoscopy

In 83 of the 173 patients (48%) an upper intestinal endoscopy was performed.
Pathological findings were present in 34% of the patients. Of these patients, most
had mild to moderate oesophagitis (Table VIII.4).

Table VIIL.4

Frequency of findings at upper intestinal endoscopy, of small bowel bacterial

overgrowth, and of shortened oro-coecal transit in patients after fotal
gastrectomy
number of patients evaluable yes Yo
Upper intestinal endoscopy 83
Normal S5 66
oesophagitis 1 11 13
oesophagitis 1 7 8
oesophagitis 111 4 5
food retention without evident stenosis 3 4
fibrotic stenosis 3 4
Pathological findings 28 34
Small bowel bacterial overgrowth™ 47 37
Oro-coecal transit time <75 minutes” 34 21

* 34 patients with fast transit, 3 H,-non-producers; © 9 patients with technical problems

Small bowel bacterial overgrowth and oro-coecal fransit fime

The test was not evaluable for bacterial overgrowth in 34 patients because of fast
transit, in three patients because they were H,-non-producers, and in nine patients
because of technical problems. Small bowel bacterial overgrowth was diagnosed in
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37% of the remaining 127 patients (Table VIIL.4).

In nine patients the test was unreliable for the evaluation of fast transit because of
technical problems. An oro-coecal transit time below 75 minutes was seen in 21%
of the patients {Table VIIL.4).

Symptoms

Symptoms were reported by 86% of the patients. Meteorism, dyspepsia, and early
satiety were the complaints most commonly described by 68%, 65% and 55% of
the patients, respectively. Reflux and dysphagia were present in 27 and 21%
respectively. The median total symptom score was 0.365 on a scale from 0.000 to
3.000 (Table VIILS5).

Table VIIL5S  Frequency and severity of symptoms in 173 patients after total gastrectomy

number of patients yes To
Any symptom 173 149 86
Meteorism’ 71 48 68
Dyspepsia 173 113 65
Early satiety 173 95 55
Reflux 173 46 27
Dysphagia 173 36 21
Vomiting 173 21 12

median IQR

Symptom score
scale from 0.000-3.000 163 0.365 0.163 0.692

¥ meteorizsm was asked in 71 patients only

Body mass, calorie intake, bowel habits, and fat malassimilation

Median body mass in health, at operation, and on admission were 26.2, 23.8, and
22.0 kg/m?, respectively. Twenty-five % of the patients were underweight.

Median weight loss since operation was 9.5%. The median calorie intake per
kilogram body weight and day was 37.7. Only 25% of the patients consumed less
than 30.3 calories per Kg body weight and day (Table VIIL6).

In general, the patients had a normal faecal frequency and faecal consistency. The
faecal mass was slightly elevated. Median faecal fat excretion was 13.0 g/day, with
steatorrhoea (defined as >7 gram per day) present in 73% of the patients (Table
VIIL6).
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Table VII1.6  Weight development, calorie intake, and howel habits in 173 patients after total

gastrectomy
number of patients median QR

Weight development

Body mass index in health 170 26.2 241 9.0
Body mass index at operation 170 23.8 213 269
Body mass index on admission 170 220 20.0 24.0
Loss of body mass since operation in % 170 95 2.0 16.4
Calorie intake per kg body weight and day” 154 377 30.3 43.1
Bowel habits during the controlled diet period

Faecal frequency per day 162 1.2 1.0 2.0
Faecal consistency™ scale 0.0-3.0 173 1.0 1.0 2.0
Faecal mass grams per day 152 219 138 324
Faecal fat grams per day 165 13.0 6.2 1.9
Fat malassimilation % of intake 158 1.6 5.1 19.6

* denotes calorie intake per Kg body weight per day; ™ faecal consistency is ranked: O=na stoal,
| =normally formed, 2=soft, 3=watery diarrhoea

Medico-social performance

On admission the whole group of patients had a median ERSS-score of four (IQR 2
to 6) with a range from zero to 17 points (Figure VIIL.1). Affleck™ described a
score = 8 as a high level of medico-social functioning; only 10.4 percent of the
patients had a higher score than eight. Looking at the subscales, the fields inactivity
and effects of symptoms on lifestyle indicated most severe dysfunction (Figure

VIIL2).

Edinburgh Rehabilitation Status Scale (ERSS) on
Admission in 173 Patients after Total Gastrectomy

% of patients

Figure VIIL.1

101t

12 18 14 17

Edinburgh Rehabilitation Status Scale (ERSS) on admission in 173 patients

after total gastrectomy. Given are the percentages of patients (vertical axis}
with a distinet total ERSS-score (horizontal axis, scale O (best) to 28 {worst) .
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Edinburgh Rehabilitation Status Scale (ERSS) on
Admisxion in 82 Patients aficr Total Gastrectomy
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Figure VIII.2 Edinburgh Rehabilitation Status Scale (ERSS) subscores on admission

measured in a subset of 82 patients after total gastrectomy. Scale 0 (best) to
7 (worst). The horixontal lines denote the means.

Linear regression analysis of factors influencing medico-social functioning

The results of the linear regression analysis are given in Table VIIL.7.

There was a remarkable difference in the ERSS-scores between the three different
clinics. Patients in Bad Kissingen had significantly higher scores than patients from
Bad Driburg and almost significantly higher scores than patients from Bad
Briickenau. Assuming all other variables to be stable, the average ERSS-score
would be 2.13 points higher for patients in Bad Kissingen and 0.87 points higher
for patients in Bad Briickenau compared to patients in Bad Driburg.

Female patients had higher scores than male patients and older patients had higher
scores than younger patients, but these differences were not statistically significant.
The ERSS-scores improved significantly with time since operation. Assuming all
other variables to be stable, the average ERSS-score would be 22% lower after one
year compared to the situation directly after operation.

Higher albumin values were significantly correlated with lower ERSS-scores and
higher haemoglobin levels were significantly associated with higher ERSS-scores.
Some symptoms had a significant relationship with higher ERSS-scores, i.e.
impaired medico-social functioning. Dyspepsia was related to 65% and dysphagia
to 62% higher average ERSS-scores, respectively. Intestino-oesophageal reflux was
associated with 71% higher ERSS-scores. Increasing degrees of pathological
findings at upper intestinal endoscopy were positively correlated with the ERSS-
scores in a univariate analysis (p<0.0001, Figure VIIL.3).
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Table VIIL.7

Independent factors influencing medico-social functioning in 173 patients
after total gastrectomy as identified in a linear regression analysis

Variable

coefficient

STD.err

95% conf.interval

P
Clinic <0.0001
Bad Kissingen (ref.)
Bad Driburg -2.23 0.48 -3.18 -1.28
Bad Brickenau -1.26 0.66 -2.57 0.04
Gender  Female 0.83 0.44 0.058 -0.03 1.69
Male (ref.)
Age (per vear) 0.035 0.02 0.067 .00 0.07
Time since operation (years) -0.22 0.07 (0.002 -0.36 -0.08
Laboratory findings Haemoglobin (g/1.) 0.03 0.10 0.032 0.00 0.06
Albumin (g/L) -0.10 0.04 0.0006 0,18 -0.03
Sympioms no symptoms (ref.)
Reflux 1.52 0.46 0.001 0.60 2.43
Dysphagia 1.31 0.50 0.010 0.31 2.30
Dyspepsia 1.38 0.44 0.002 0.50 2.25
Constant 2,13 2.41 0.378 -2.63 6.89
Endoscopic Diagnoses and Edinburgh
Rehabilitation Status Scale (ERSS) in 83 Patients
after Total Gastrectomy
18
[n} O normal
6 & vesophagitis |
e ¥ oesophagilis il
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Endoscopic findings
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Figure VIIL3

Endoscopic diagnosis in relation to Edinburgh Rehabilitation Status Scale (ERSS) in 83

patients  after total

gastrectomy.

Endoscopic  diagnosis was  coded:  O=normal,

1 =oesophagitis 1, 2=oesophagitis 11, 3=oesophagitis [, 4=Tood retention without
evident stenosis. S=fibrotic stenosis. The ERS8S-score ranges from 0 (best) o 28

{worst). The horizontal lines denotes the means.
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Diiscussion

Many patients and physicians consider total or subiotal gastrectomy a catastrophe.
The denomination “gastric cripple” reflects the presumed quality of life in a
illustrative way.

Studying specific pre- and post-operative variables with regard to their influence on
medico-social functioning after total gastrectomy might elucidate areas where
preventive or therapeutic action might be useful.

In this retrospective multicentre study in three gastroenterological rehabilitation
centres we evaluated a large homogeneous group of patients after potentially
curative total gastrectomy for gastric malignancy. The patient population had in
general been operated on for early stage tumour. Patients with persisting or
recurrent malignancy was excluded by thorough clinical investigation in all cases.
The patient group, therefore, per definition constitutes a selected subpopulation
after gastric cancer surgery which has a fairly good prognosis. To us it seemed
important to assess medico-social functioning in this group which possibly will be a
subject for medico-social care on longer terms.

Overall, somatic parameters in our patients were frequently impaired, but not to a
severe degree. This is reflected by the generally low ERSS-score on admission and
is in accordance with findings of other authors*~**. Looking at the subscales of
the ERSS it is remarkable that inactivity and symptom induced lifestyle changes
scored highest, whilst social isolation after surgery for malignancy, often
considered to be of importance®, did not seem to be a major problem. This,
however, might be due to the specific type of post-therapeutic handicap after
treatment for other types of diseases (e.g. breast cancer).

The ERSS-scores were significantly different in the three clinics. One possible
explanation is a difference due to the doctors performing the rating, but the inter-
rater reliability of the ERSS is reported to be very good”. Another possible
explanation is a difference in social background of the patients of the three clinics.
The first centre (Bad Kissingen) serves mostly blue-collar workers who might
define their conception of well-being more on physical ability, whereas the latter
two centres preferably deal with administrative employees. Body self-esteem has
been reported to be important in cancer patients®. Psychological counselling might
be of use for patients with severe disturbance of their body self-esteem. It may be
that the impact of a decreased physical strength is different for the two working
situations. In this case, social advice regarding re-integration into the working force
and necessary and/or possible changes in working life might be useful.

The improvement of medico-social functioning with time since operation probably
reflects recovery after the operation, as well as physical, psychological and social
adaptation to the post-operative situation. This is consistent with the literature®’
However, also the positive selection of tumour-free survivors may play a role.
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As is to be expected, higher albumin values, indicative of a better health,
correlated with better medico-social performance. On the other hand, it is not
really clear, why higher haemoglobin values were associated with a higher ERSS-
score, i.e. impaired medico-social functioning. Smoking habits with subsequent
polyglobulinaemia might interfere with this evaluation. They were, however, not
recorded.

Symptoms of dyspepsia, dysphagia, and reflux into the oesophagus had a great
impact on medico-social performance after total gastrectomy, although they were
not necessarily the most frequent events. While dyspepsia is a common complaint
of the patient after total gastrectomy, dysphagia and reflux were of relatively low
frequency in our study group. Nevertheless, they interfered with post-operative
performance to a substantial extent. The influence of dysphagia and reflux on the
ERSS is reflected by the positive correlation of the severity of pathological findings
at upper intestinal endoscopy, namely oesophagitis of different degrees and/or
stenosis, and the ERSS-score. However, the small number of patients with severe
endoscopic findings and the wide range of the corresponding ERSS-scores should
be noted and the interpretation has to be cautious.

Treatment for dyspepsia after total gastrectomy is hampered because the
pathophysiology is not clearly understood. Dyspepsia, a relatively vague
denomination for upper Gl-symptoms can have a multitude of causes, either alone
or in combination. Some regard dyspepsia after total gastrectomy to be due to
pancreatic insufficiency. Abdominal cramps can also be due to early dumping. Van
der Kleij discussed the possibility that this is caused by accelerated small intestinal
transit®. In our data, no significant correlation between medico-social functioning
and oro-coecal transit times were found. Dyspepsia after total gastrectomy,
therefore, remains unexplained.

Dysphagia after total gastrectomy can be due to a fibrotic stenosis of the
oesophago-intestinal anastomosis or an inflammatory stenosis in reflux patients.
The former can be treated locally with dilatation, the latter faces the more difficult
problem of reflux. Treattment for intestinal reflux into the oesophagus after total
gastrectomy is difficult as the reflux is alkaline in nawre. A Roux-en-Y
construction with a 40- to 50-cm long Roux-segment is most often the only
solution®.

It is not only interesting to note which factors influence post-operative performance
in patients with total gastrectomy, but also those that do not. Preserved duodenal
transit and/or pouch reconstruction were not of any influence™. In a previous
evaluation, using a univariate approach, the presence of small bowel bacterial
overgrowth in patients with tolal gastrectomy was associated with a worse medico-
social functioning™. In the present study, however, this finding could no longer be
demonstrated. Although early satiety is frequently experienced by the patients, it is
not reported as a major complaint. This is also reflected in the high calorie intake
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and the small number of underweight patients. Bowel habits did not influence the
post-operative medico-social functioning, although faecal mass was slightly and
faecal fat substantially elevated in patients after total gastrectomy.

In conclusion, the study group - who constitutes a subpopulation with a potentially
good prognosis - had a very good medico-social functioning after curative total
gastrectomy for gastric malignancy. Medico-social functioning was influenced by a
number of different factors reflecting the social situation and upper abdominal
symptoms. Clinical and outpatient rehabilitative centra with special interest in
chronic gastrointestinal disorders form an ideal environment to take care of these
patients, as physical findings, psychological factors, and the social situations of the
patient can be assessed simultaneously and can be influenced by the team approach
of different health professionals.
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Abstract

Background
The aim of this study was to describe and examine coping patterns applied by the patients
after & potentially curative total gastrectomy for gastric malignancy.

Patients and Methods

78 consecutive patients (f=23, m=53, median age 57 years, (interquartile range=IQR
50-65)) were seen 144 days (IQR 41-546) afier a curative rotal gastrectomy for gastric
malignancy. Patients were invited to be interviewed by a psychologist, who assessed
coping strategies using a validated questionnaire. The predilection for certain strategies
was compared within the group and with a disease-control group from the literature. The
possible relationship of tumour stage, time past operation, gender, weight Joss since
operation, and energy intake per kilogram body weight and day with the coping strategies
was examined.

Results

Fifty of the 78 patienis (64%) agreed to be assessed by the clinical psychologist. These
patients (f=19, m=31; {/m=0.62) with a median age of 53 years (IQR 49-63) were
investigated 187 days (IQR 41-573) after the total gastrectomy. The pattern compliance
strategy and trust in doctors scored significantly higher than all the other fields
(p<0.0001). The patterns self-support and relativation by comparison had significantly
higher ratings than all the other fields (p=0.0001) with the exception of the field
compliance strategy and trust in doctors. Problem analysis and problem solving and
hedonism scored significantly higher (p=0.0003) than cognitive denial and dissimulation
or the remaining seven fields not mentioned. The fields compliance strategy and trust in
doctors, hedonism, regressive tendency, relativation by comparison and self-support had
at least ten patients (20%) above the mean score plus the standard deviation of the
disecase-control group, whereas only the field emotional control and social isolation had
ten patients below the mean minus the standard deviation of the disease-control group.
There was a positive correlation of the field hedonism with time past operation (P=0.5,
p <0.0001).

Conclusion

Active and problem-oriented coping patterns were predominant in a group of supposedly
cancer-free patients after rotal gastrectomy for gastric malignancy. If these coping patterns
are recognised by the managing physician(s), post-operative rehabilitation can probably be
further improved.
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Introduction

Survival rates for patients with gastric cancer are improving', due to improved
surgical technique’ and earlier diagnosis'®. Optimising quality of life in the
gastrectomised patient has been recognised as a point of concern®’. Studies
regarding quality of life after total gastrectomy mainly compare the influence of
different types of gastric reconstruction®”. Apart from this somatic approach,
psychological factors influencing quality of live after the diagnosis and/or treatment
of severe disease have been of growing interest. Coping strategies arc one facet of
these factors.

Coping studies developed from the studies of siress reactions. Coping categories
are not precisely defined, but coping styles have mainly been described as
“confrontative”, “avoiding”, “resigned”, or a “non-dominant style””. Coping
behaviour has by some authors been described to be influenced by gender'" and
age'®'". The outcome of an operation or other therapy'®'®, related to the subjective
expectancies of the patient', have been found to be of importance for coping
behaviour especially. Supposedly, the ascribed meaning of symptoms® and causal
psychosocial attributions® will effect it. Coping strategies are not exclusively a
consequence of personal style but can also be learnt®?*. There seems (o be a
certain disease specificity of coping behaviour®**  Disease-specific coping
patterns might result from objective disease parameters, symptoms, physical
stigmata, therapeutical requirements, or peer-group reactions®. Reports, however,
are not consistent?’®**  and hitherto no correlations have been made between
disease-related parameters and coping strategies. Some coping strategies are
reported to correlate with betier adjustment and less emotional distress than
others!®*-23L3 - Qvedlund et al.* discuss the need for linking somatic factors to
psychological performance after gastrectomy for gastric cancer.

The aim of this study was to describe the coping patterns applied by the patients
after a potentially curative total gastrectomy for gastric malignancy, (o examine
disease-specificity, and to identify parameters of possible influence on the
predilection of the patients for certain coping patterns.

Patients and methods

During the period from May 1990 to January 1993, 95 consecutively admitted
patients following a potentially curative total gastrectomy for gastric malignancy
were seen at a gastroenterological rehabilitation hospital in Bad Kissingen,
Germany. Of the 95 patients, 13 had been admitted for the second time, and in
four patients a cancer recurrence and/or metastasis was diagnosed shortly after
admission. These patients were not included in the evaluation, because the intention
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of the study was to examine tumour-free patients and repeated evaluation of the
same patient might falsify the results. 78 patients (f=25, m=353; {/m=0.47) with a
median age of 57 years (IQR 50-65) were investigated 144 days (IQR 41-546) after
the total gastrectomy.

Basic evaluation

Surgical records were scrutinised for data regarding tumour stage and outcome of
the operation. On admission cancer recurrence had been excluded by thorough
physical, biochemical, and when necessary by endoscopic investigation. Body mass
was measured applying the Quetelet index (weight/height’; normal range 20.0 to
25.0 Kg/m?).

Controlled diet period

All patients were put on a standardised diet for five days. During the diet period,
meals were composed of 48% fat, 17% protein, and 35% carbohydrates,
respectively. The individual nutritional intake was quantified at every meal by an

attending dietician and summarised each day.

Coping behaviour

All patients included in the study were invited to see the clinical psychologist for a
personal or, if preferred, written interview to evaluate coping behaviour. The
patients were totally free in their decision to accept this invitation or to decline the
offer. No reasons were inquired if patients choose not to participate.

In order to assess coping behaviour the “Freiburger Fragebogen zur Krankheits-
verarbeitung - FKV 102“ of Muthny et al.*® was used. This questionnaire has been
developed to assess coping and social support. It can either focus retrospectively on
the moment when the patient was told the diagnosis, or on the week before the
interview. The latter procedure was followed in this study. The questionnaire
consists of 102 items which have to be rated by the patient in a range from one to
five reflecting “not fitting at all* to “fits perfectly™. The items are related to twelve
scales which are given in the following table (Table IX.1). Higher numbers
indicate that a pattern is more important for the patient,

Primarily, the predilection of the patients for the specific patterns is described with
an intra-scale comparison. Thereafter, the degree to which the individual scales are
applied by our patients is compared with a disease-control group from the literature
consisting of patients with chronic renal insufficiency (n=212) and patients with
breast cancer (n=107)*. Finally, the following variables were analysed with regard
to the possible influence on coping strategies: tumour stage, time pasi operation,
gender, weight loss since operation, and energy intake per kilogram body weight
and day. For this evaluation the patients were re-grouped into three tumour groups,
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as prognosis and/or therapy of these groups differ substantially: group 1 with stage
1A gastric cancer (n=17), group 2 with stage IB to IV gastric cancer {n=27), and
group 3 with gastric lymphoma (n=6).

Table IX.1  Scales of the “Freiburger Fragebogen zur Krankheitsverarbeitung® (FKV 102) and

examples of some items

Scales of the FK'V 102 example of an item’ range mean N
I Problem analysis & probiem solving I iried to find the cause of my discase 13 65 39 12
2 Depression I was deprossed & sad 16 80 38 16
3 Hedonism [ did something nice today 1t 35 32 9
4  Religion & search for reason Through the discase, 1 found myself 8 40 19 8
5 Pessimistic behaviour & distrustfullness { felt dominated by the doclors 7T 35 4 7
6  Cognitive denial & dissimulation T wanted to hear that it was oot that bad 9 45 22 8
7 Distraction & self-appraisal I tried to forget 8 406 21 ¥
8 Bmotional control & social isolation I wanted o be alone 7 35 18 &
9 Regressive tendency I wished that 1 were allowed to be weak 5 25 10 4
10 Relativation by comparison 1 got strength, because other lived 4 20 14 4
11 Compliance strategy & trust in doctors I did exactly what my doctor told me 4 20 19 3
12 Self-support I retied on my optimism & st for life 3 025 18 5

*Translation from the German by the author; °mean values and standart deviation (8) for a disease-control group
according to Muthny et al.*

Statistics

The specific scales of the FKV 102 were compared with each other by means of a
Wilcoxon Matched-Pairs Signed-Ranks Test with a Bonferroni correction. A p-
value of 0.013 (0.05/4) was used to indicate significance. The possible influence of
five variables on coping strategies was analysed in linear regression models with a
Bonferroni correction. The time past operation was transformed into the
logarithmic value (log,) to account for the skewed distribution of the values. A p-
value of 0.004 (0.05/12) was used to indicate significance.

HResults

Fifty of the 78 patients (64 %) agreed to be interviewed by the clinical psychologist.
These patients (f=19, m=31; f/m=0.62) with a median age of 53 years (IQR
49-63) were investigated 187 days (IQR 41-573) afier the total gastrectomy.

The overall coping patterns are given in Figure IX.1 as the percentage of the
maximum possible value for each individual coping pattern. The pattern compliance
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straregy and Irust in doctors scored. significantly higher than all the other fields
(p<0.0001). The patterns self-support and relativation by comparison had
significantly higher ratings than all the other fields (p=0.0001) with the exception
of the field compliance strategy and trust in doctors. Problem analysis and problem
solving and hedonism scored significantly higher (p=0.0003) than cognitive denial
and dissimulation or the remaining seven fields.

HiO

wf . S

% of maximal possible values

Figure IX.1 Coping patterns after curative total gastrectomy. Given is the distribution of the
percentages of the maximal possible values for the 12 coping patterns in 50 patients
after curative total gastrectomy in a whisker-boxplot. The lower boundary of the
boxes is the 25 percentile, the upper boundary is the 75% percentile, the line in the
box represents the median. The circles denote outliers, which are defined as cuases
with a value 1.5 to 3 box-lengths from the edge of the box. The whiskers show the
highest and lowest values that are not outliers. 1=problem analysis and problem
solving, 2=depression, 3=hedonism, 4=religion and search for reason,
5=pessimistic behaviour and distrustfullness, 6 =cognitive denial and dissimulation,
T=distraction and self-appraisal, 8=emotional control and social isolation,
Q=regressive tendency, 10=relativation by comparison, 11 =compliance strategy
and trust in doctors, 12 =self-support.

The number of patients with values below or above the mean values (+/- standard
deviation) of a disease-control group® is given in Table IX.2. The fields
compliance strategy and trust in doctors, hedonism, vregressive fendency,
relativation by comparison and self-support had at least ten patients (20%) above
the mean score of the disease-control group, whereas only the field emorional
conirol and social isolation had ten patients below the mean of the disease-control
group.
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Table IX.2 The number of patients after wial gastrectomy with scores below or above the mean Scores e
standard deviation) for a disease-control group’

Seales of the FKV 102 < mean of discase controls > mean of disease controls
0 i i %
1 Problem analysis & problem solving 4 8 8 16
2 Depression 5 10 7 14
3 Hedonism 3 10 13 26
4 Religion & search for reason 5 10 7 14
5 Pessimistic behaviour & distrustfuliness 5 10 8 L&
6 Cognitive denfal & dissimulation 1 2 4 R
7 Distraction & self-appraisal & 12 8 )
8§ Emotional control & social isolation 10 20 7 14
9 Regressive tendency 9 18 i1 22
1 Relativation by comparison 4 8 1 20
11 Compliance strategy & trust in doctors 0 0 23 46
12 Seif-supporn 2 4 14 20

* according to Muthay™

The patients with stage IA cancer did not differ in any of the twelve coping
parameters compared with the patients with a worse cancer stage (IB to 1V).
Cancer patients and those with gastric lymphoma differed in the field emotrional
control and social isolation which was slightly higher in the group with the
lymphomas compared to the cancer patients (p=0.004). Whilst this might be due to
the difference in therapy (e.g. chemo-therapy), the small size of the lymphoma-
group (n=06) limits the usefulness of this finding. There was a positive correlation
of the field hedonism with time past operation in a linear regression model
(rr=0.5, p<0.0001, Figure IX.2). Neither gender, weight loss nor energy intake
per kilogram body weight and day were associated with any specific coping
pattern.

Time after Operwtion wnd Hedonism
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Figure IX.2 The influence of time past operation on the degree of hedonistic coping. Given is
the relationship of the time past operation (logarithmic scaley and the rating for
hedonistic coping in 50 patients after curative total gastrectomy. r=0.5 p <0.0001
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Discussion

Whilst the importance of successful and unsuccessful coping strategies for the
patient’s well-being is recognised, it is not well understood why some patients
succeed in théir coping process whereas others fail. A predilection for certain
coping strategies after or during disease can be due to sociodemographic factors,
personality traits, situational factors, and characteristics of the disease and/or
therapy. As there seems to be a difference in coping patterns between various
disorders, it is tempting (o ask whether objective differences within one condition
(prognosis, severity, chronicity, symptoms, etc.) influence the choice of certain
coping strategics.

In this study we described coping behaviour of patients with gastric malignancy
after curative total gastric resection and tried to relate it to a number of pre-
selected disease-related parameters. Only the most plausible variables were
examined, because of the small number of patients. Besides tumour stage and
tumour type as well as time elapsed since operation and gender, we choose to
evaluate weight loss since operation and current energy intake per kilogram body
weight and day. Weight loss and low energy intake are very common problems
after total gastrectomy. Age, which sometimes seems to be of influence on coping
patterns'™!’, was not considered as an interesting variable, as the range of age in
our patient group was very narrow.

This study is a rather crude assessment of trends as the number of patients
examined was small in relation to the number of evaluated parameters. Moreover,
the selection bias created by the decision of 36% of the patients not to accept the
invitation of the psychological assessment is of unknown impact.

Comparing the individual scales with each other and with the values of a disease-
control group®, a predilection for certain coping patierns in our patients can be
discussed.

Compliance strategy and trust in doctors reflects the positive experience of
surviving a life-threatening disease by medical intervention without major
complications, free of recurrences, and without major post-operative chronic
impairment. In our patient group, a great number of patients had higher ratings for
this strategy compared to the disease-control group, although patients with chronic
renal insufficiency or coromary insufficiency have a predilection for this pattern
themselves™. This probably is due to the impression of our patients that they were
saved, but may partly be due to the difference in chronicity or to the difference in
daily disease-related problems between our patients and the disease-control group.
Hedonism describes the patients, interest and self-study of dietary habits, digestion,
bowel movements, enjoyment of life and well-being. In contrast to the field
problem analysis and problem solving, which is a more theoretical approach, the
terrn hedonism covers the concept of focusing on minor improvements in the
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culinairy field. It is remarkable but also understandable that patients, whose major
handicap is enjoying eating, apply this technique in such a frequency especially
whem compared to the disease-control group.

Looking at the results of the intra-scale analysis, regressive lendency, an intra-
psychic retreat of the patient to cope without external support, was not one of the
major coping patterns of our patients. This is consistent with the high scores for the
pattern discussed so far, which all indicate a rather active role of the patient.
However, compared to the disease-control group of Muthny®™, a relatively large
proportion of our study group applied this coping technique.

Self-support describes the patients possibility of overcome moments of suspicion
and depression and to notice objective improvements in disease parameters.
Relativation by comparison probably is a highly attractive coping pattern to patients
after curative total gastrectomy, because they survived while others died.

1t is positive that the field problem analysis and problem solving is a major feature
of patients after gastric resection. Many patients seem to have realised, that own
assessment of disease- and operation-related problems, e.g. food intolerance, and
the initiative to adapt accordingly are necessary prerequisites to improve their
guality of life. The realisation that they can actively influence their post-operative
problems is of importance as it examplifies regained self-determination. The setting
of our study in a rchabilitation centre, where patients come to learn how to adapt,
might have overemphasised the importance of this specific coping pattern.
Compared to the disease-control group, however, the number of patients with
higher ratings was not impressive.

Emotional control and social isolation was applied less often by our patients than
by the disease-control of Muthny et al.”*, which is consistent with the active role of
the patient indicated by the use of the patterns discussed up to now.

Evaluating the influence of some pre-selected variables on the predilection for
coping patterns, most variables had no effect. Patients with different cancer stages
corresponding to a highly varying prognosis applied similar coping strategies.
Whilst this could indeed indicate that coping patlerns in one specific disease are
independent of prognosis, this is most probably due to lack of information about
the varying prognosis or the trust that curative resection removes this variation,
Only the time past operation showed a positive correlation with the importance of
hedonistic coping, indicating a “learning process®.

In conclusion, active and problem-oriented coping patterns were predominant in a
group of cancer-free patients after total gastrectomy for gastric malignancy. If these
coping patterns are recognised by the managing physician(s), post-operative
rehabilitation can probably be further improved.
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General Discussion

General Introduction

Introduction

The cardinal medical problem of a patient with gastric cancer is to be suitable for a
curative resection. Nothing else matiers at that moment. After curative resection,
the threai of recurrence has the greatest significance for the patients. However,
“functional changes” in their daily post-operative lifes gain more importance, too.
In this context the term “functional changes” encompasses medical, psychological
and social parameters,
Advances in diagnosis'™ and surgical technique’ caused a rise of curative
resection and of survival rates. Although stomach cancer incidence is decreasing,
the number of surviving patients with a total gastrectomy for gastric malignancy
will remain around the present level for quite a time, because of the improved
survival. Furthermore, the rise in proximally located gastric tumours also causes an
increase of total or subtotal gastrectomies™?. [n summary, the number of patients
for whom long-term post-operative problems after total gastrectomy will be
relevant, will probably rise.
In Chapter I some features of the situation after total gastrectomy as described in
the literature have been discussed. It is pointed out that there are a number of
possibly or definitely interrelated factors which determine post-operative
symptomatology, nutrient assimilation, and medico-social performance. Although
the number of studies performed on functional changes in patients after total
gastrectomy is guite high, the data is conflicting in many aspects. Furthermore,
information on the relevance of specific alterations after total gastrectomy is often
lacking. The mosi importani reasons for discrepancies and shoricomings of
information are the following problems:

I. Recruiting an adequate number of representative patients for a study like this is
hampered by the poor prognosis of this patient group.

2. A great number of potentially confounding variables have to be evaluated
simultaneously after numerous intensive investigations in a large study group
using multivariate analysis,

In what follows our results will first be discussed with a descriptive approach.

Thereafter, an outline will be given what insights our investigations provide into

the pathophysiology of nutrient malassimilation after total gastrectomy, and in the

factors influencing post-operative medico-social performance.

2,13-22

Descriptive analysis

Looking at the data of the large patient group presented in Chapter TII and
Chapter VI, the overall impression is that “very little has changed in their (the
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patients) lives (afier total gastrectomy)”’. This general statement, although true,
needs some specific comments,

Due to the selection procedure as described in Chapter I, the patients constitute a
subgroup of gastric cancer patients with a much better prognosis than the total
group of operated gastric cancer patients. However, this selection was intended for
this special investigation: namely to study nutrient malassimilation, related
symptomatology and possible intervention in a (supposedly) cancer-free patient-
group relatively stable after the curative surgical event.

It is probable that adaptive processes occur after total gastrectomy. As there is litle
mformation regarding the influence of the time span since operation on this
process, it is not possible to define when the adaptive phase after total gastrectomy
is ended. Also, the length of an adaptive phase might be different for different
parameters. The time span after operation in our patients varied to a great extent,
ranging from admission in the first months after operation to years. This feature of
our patient population offered the opportunity to include time span after operation
as a variable of interest. Indeed, there were some variables which were time-
dependant; such as ferritin values, medico-social functioning, and the degree of
hedonistic coping.

Symptoms were reported with a frequency comparable to the lterature. [t is
noteworthy that this applies to the situation on admission to a rehabilitative cenire
reflecting symptoms at home as well as symptoms under controlled dietary
conditions. According to their own assessment, the hindrance of the patients by
these symptoms seems to be low.

Meteorism was significantly more frequent in patients with rapid oro-coecal transit
than in those with normal transit time (Chapter VI). Colonic bacterial {ermentation
of malabsorbed carbohydrates with subsequent gas production is the probable
explanation for this. There was notably mo difference between patients with and
without small bowel bacterial overgrowth with regard to meteorism (Chapter VII).
Dyspepsia, a relatively vague denomination for upper Gl-symptoms can have a
multitude of causes, either alone or in combination. Pancreatic insufficiency is one
of the possible causes. Our intervention study with a high dosage of pancreatic
enzymes did, however, not show any improvement of dyspeptic complaints
(Chapter V). Neither was there any correlation between dyspepsia and rapid oro-
coecal transit time (Chapter VI), as it is discussed as a possibility in the
literature®. In our view, the pathophysiology of dyspepsia after total gastrectomy,
still remains unexplained.

Early satiety after gastrectomy is a common problem. The concept of a pouch
construction was introduced to overcome the volume-problem after gasiric
resection. In our data (Chapter IV) the construction of a pouch did not have any
effect on calorie intake.
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Twenty-six percent of the patients had reflux complaints and alkaline reflux
oesophagitis as diagnosed at endoscopy. This figure is compatible with the data
from the literature®*, but it might overestimate the true frequency of oesophagitis
as patients with available endoscopic records had more often reflux complainis.
Treatment for intestinal reflux into the oesophagus afier total gastrectomy is
difficult as the reflux is alkaline by nature. The construction of a Roux-en-Y
segment with a 40- to 50-cm long segment proximal of the entero-entero-
anastomosis most often is the only solution®. As is described in Chapter IV, the
construction of a pouch did not significantly decrease the frequency of reflux
oesophagitis. On the contrary, there was a non-significant trend to more
oesophagitis in the pouch group. The notion that pouches can cause more alkaline
reflux oesophagitis has been described by others too™ .

Dysphagia after total gastrectomy can be due to a fibrotic stenosis of the
anastomosis or to an inflammatory stenosis in reflux patients; or both. While the
former can be treated locally with dilatation, the latter faces the same problems as
the reflux patient.

Haematological and biochemical data were only moderately disturbed which is in
accordance with most other siudies. As is known from the literature,
supplementation with vitamin B,,, iron and folic acid will efficiently prevent
anaemia. In this context it is striking that 138 of our 174 patients (79%) did not
have iron supplementation on admission. In these patients moderate anaemia was
found in 48.6% and sideropenia in 26.7%. Vitamin B, supplementation on the
other hand, had been given to 126 of 173 patients (72%). Seemingly, the need for
iron supplementation after total gastrectomy needs to be stressed more.

Dietary advice after operation had been given to only 63% of the patients.
However, the number of meals per day exceeded three in 90 percent of the cases
with 75 percent having even five or more meals a day. This indicates that a large
proportion of the patients have found out themselves how and what to eat. Under
hospital conditions in the three clinical rehabilitation centres the median emergy
intake was 37.8 kilocalories per kilogram body weight and day. This is only five
percent below the energy intake considered to be ideal for patients after total
gastrectomy (40 kilocalories per kilogram body weight and day)™. Assessing
simultancously the symptoms and the calorie intake, our data suggest that patients
after fotal gastreciomy can eat enough to cover their daily energy requirements
without provoking severe abdominal symptoms.

Most of our patients did not report suffering from diarrheea. Objectively,
frequency of bowel movements and faecal consistency were normal in most
patients. The slightly elevated faecal mass was normally not even noticed by most
patients. The patients produced stools of relatively low volume with a relatively
high fat output due to a median fat malabsorption of 11.6 percent (IQR 5.1-19.6).
However, it is important to note that the range of fat malabsorption was five to 80
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percent. This is comparable to what is found in the literature (Chapter 1, Table
L.5).

Evaluating three different types of reconstruction after total gastrectomy (Chapter
IV) no differences in symptomatology, clinical signs, nutrient malassimilation, and
post-operative performance could be found. Our data, therefore, do not support a
preference for any single mode of reconstruction after total gastrectomy for gastric
cancer.

Using the H,-breath test with radiopaque markers the mean oro-coecal transit time
for the whole study group was 202 minutes (SEM 4). This is only 17 percent faster
than for normal healthy controls. Similar results have been found by Miholic®,
who recorded a median small bowel transit time of 200 minutes in 61 patients after
curative total gastrectomy with a scintigraphically controlled test meal. Pellegrini et
al. even found a slower transit in operated than in not-operated patients™. In 21.7%
of our patients, however, oro-coecal transit time was shorter than 75 minutes. In
this subgroup of patients steatorrhoea was significantly higher than in the remaining
majority of patients.

37.7% of the evaluated patients showed signs of bacterial overgrowth of the upper
intestine when evaluated with the H,-breath test. It is quite difficult to compare this
number with existing studies, because data are rather scarce and the reported
frequency of bacterial overgrowth varies widely (Chapter I, Table I.8).
Furthermore, there is the possibility that patients with rapid oro-coecal transit time,
in whom the H,-breath test is not applicable for the evaluation of bacterial
overgrowth, additionally also had bacterial overgrowth. There were no differences
in symptoms, clinical signs, and nutrient assimilation between patients without and
patients with small bowel bacterial overgrowth. Thus it seems that the complaints
of patients after gastrectomy are not due to bacterial overgrowth and that the post-
operative achlorhydric state does not necessarily cause a bacterial overgrowth
syndrome. This is compatible with the literature®™.

Weight loss, either pre-operatively (9.2% of the weight in health) and post-
operatively (8.7% of the weight in health) was in the range reported by other
authors (Chapter I, Table 1.1). Since most of the patients were slightly overweight
in health, this weight loss resulted in a more “normal weight” on admission. The
proportion of underweight patients (BMI <20.0 kg/m?) was only 25%.

Many patients and physicians still consider total or subtotal gastrectomy and the
post-operative changes a catastrophe. This notion is not correct. Our data suggests,
that gastrectomy as such does not interfere with good post-operative performance
as long as there is no remaining malignant disease. Medico-social functioning
(Chapter VIII) was evaluated with the Edinburgh Rehabilitation Status Scale
(ERSS). On admission the whole group of patients had a median ERSS-score of
four (IQR 2 to 6) with a range from zero to 17 on a scale from zero to 28 points.
Our patients thus scored much better than many other patient groups with chronic
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diseases, (even such benign conditions as chronic back pain®), suggesting thai
patients after a curative total gastrectomy potentially can perform quite well.
However, there are a couple of possibie biases to be kept in mind : [) The positive
impression might be caused by the positive selection of our patient group. 2)
Another reason for the low score on the ERSS might be, that the ERSS seems to
emphagise the importance of mobility by evaluating independence, activity, and
isolation. Hampered mobility, however, is most often not a problem of
gastrectomised patients,

Whilst the importance of successful and unsuccessful coping strategies for the
patient’s post-operative behaviour is well recognised, is not sufficiently understood
why some patients succeed in their coping process whereas others fail. Some
coping strategies are reported to correlate with better adjustment and less emotional
distress than others®™®, A predilection for certain coping strategies during or after
disease can be due to sociodemographic factors, personality traits, situational
factors, and characteristics of the disease and/or its therapy. Reports about disease-
specific coping patterns in patients with different diseases’”™® were the reason to
examine coping patierns in patients after curative total gastrectomy (Chapter IX).
The primary aim was to give a description of coping patterns in this specific patient
group. Furthermore, we tried to assess the influence of some objective disease-
specilic parameters on the patients’ “choice” of coping patterns. However, this
study should only be seen as a rather crude assessment of trends, as the number of
patients examined was small and the number of evaluated parameters relatively
high.

A comparison of the twelve examined coping patterns within the patient group, as
well as a comparison with a disease-control group from the literature® revealed that
our patients mainly followed active and problem-oriented coping patterns. In the
context of post-operative dietary problems, it is quite interesting that the pattern
hedonism is frequently applied by our patients. With an increasing time span after
the operation, patients appear to “learn” how to enjoy eating again. It might be,
that the positive experience of doing something that was particularly hampered by
the discase, emphasises the regained health. All other examined parameters were of
no influence on the patients’ choice of coping patterns.

Factors infloencing nuirient malassimilation after total gastrectomy

In the following paragraph two possible causative factors of nutrient
malassimilation after total gastrectomy and their putative pathophysiology will be
discussed.
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Energy intake

Median energy intake in our patients under clinical conditions was sufficient.
Metabolic problems due to a diet five percent below the standard requirements are
not probable. However, under uncontrolled conditions and without “motivation” by
the clinical setting, dietary intake might be lower. Bradley et al.® reported a 15
percent lower intake at home compared to an examination under hospital conditions
in ten patients. It is very striking that in our study group patients suffering from
greater weight loss seemed to consume more calories per kg body weight as a
conscious or subconscious reaction.

As is mentioned above, abdominal symptoms do not seem to be much of a
handicap to the patients subjectively. Objectively, however, the frequency and the
severity of early satiety were associated with lower energy intake, as was the
frequency of vomiting. Symptom-induced low calorie intake has also been
mentioned by Harju et al.*.

The idea of a pouch construction after total gastrectomy was prompted by the
concept of an anatomical volume problem inducing early satiety. In our patient
group, the construction of a pouch did not increase the energy intake nor did it
decrease the frequency of early satiety. According to our data, there is no necessity
to construct a pouch to improve energy intake.

Maldigestion and/or malabsorption

Calculating the energy loss through steatorrhoea, the average fat malabsorption is
only of little influence on energy requirements. However, the range of the fat
malabsorption was five to 80%, pointing to clinically relevant individual
differences. The influence of steatorrhoea on the deficiency of fat soluble vitamins
was not addressed in this thesis, but should be kept in mind as well. Therefore,
assessment of fat malabsorption in the individual patient is necessary when
evaluating patients after total gastrectomy for nutrient malassimilation.

Patients after total gastrectomy produce stools of relatively low volume with a high
fat content. This type of a steatorrhoea is fess likely to be caused by small bowel
bacterial overgrowth but resembles more the type [following pancreatic
insufficiency. Pancreatic exocrine deficiency can be absolute (organ insufficiency)
or relative (non-availability of digestive enzymes). In what follows | will comment
on these possibilities in the context of the studies presented.

It seems improbable, that absolute pancreatic insufficiency, often referred to as
primary pancreatic insufficiency, is the cause of chronic post-gastrectomy
steatorrhoea. In the intervention study (Chapter V) the effect of a high dosage of
pancreatic enzymes was examined in a subgroup of patients with moderate to
severe steatorrhoea after total gastrectomy. Supplementation with pancreatic
enzymes in a dosage of lipase 72.000, amylase 54.000, protease 4.800 FIP per
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every major meal and half of it per every smaller meal did not significantly
increase fat absorption. It is not reasonable to assume that this is a dosage problem,
as the prescribed amount of lipase was more than double of what is used for
exocrine pancreatic insufficiency in chronic pancreatitis®. Friess et al.* described a
primary pancreatic insufficiency after total gastrectomy in nine patients who had
been operated three month before. However, adaptation of the pancreas to the post-
operative state during time might be of importance for the interpretation of the
data. Biichler et al.**%¢ described an increase of the enzyme content of the pancreas
in rats after gastrectomy which took longer for lipase than for other enzymes. In a
previous study of our group, a positive correlation of faecal fat output and faecal
chymotrypsin output was described in patients after partial and total gastrectonty
indicating a positive feedback mechanism of steatorrhoea on the pancreas®.

Relative pancreatic insufficiency can theoretically be caused by the bypass of the
duodenum, bacterial overgrowth of the small intestine, rapid transit of food through
the small intestine with poor mixing of food and enzymes, or a negative feedback
mechanisms of the ileum on the exocrine pancreas elicited by the presence of fat or
carbohydrates®™. Most of these mechanisms were investigated in this study.

In Chapter IV, patients with and without surgical duodenal bypass were evaluated.
There was no difference in the degree of steatorrhoea between the patient groups
examined. Fuchs et al.*® had similar results. This renders it less probable that
duodenal bypass is the reason for steatorrhoea.

The influence of bacterial overgrowth of the small bowel was examined in Chapter
WII. Steatorrhoea in small bowel overgrowth and subsequent malabsorption of fat
soluble vitamins is probably due to a deficiency of conjugated bile acids®*!,
possibly also to a toxic effect of deconjugated bile acids on jejunal mucosa®™*®,
and/or due to relative pancreatic insufficiency with bacterial degradation of
pancreatic enzymes as mentioned above. In our study we could not find any
differences between patients with and patients without small bowel bacterial
overgrowth regarding nutrient malassimilation. Bacterial overgrowth, therefore,
seems not to influence steatorrhoea in our patients.

In Chapter VI patients with an oro-coecal transit time below 75 minutes were
compared with those with a slower transit. Rapid oro-coecal transit was indeed
associated with significantly higher degree of steatorrhoea and with a lower faecal
chymotrypsin concentration. Since faecal chymotrypsin cutput per 72 hours was not
significantly different, pancreatico-cibal asynchrony seems to have the most
important role in steatorrhoea after total gastrectomy. If pancreatico-cibal
asynchrony is the major reason for steatorrhoea in patients with accelerated small
bowel transit, measures to slow down small-intestinal transit - with or without
pancreatic enzyme supplementation - would be a logical approach.
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Conclusion

Symptom-induced low calorie intake and pancreatico-cibal asynchrony acting either
alone or in concert seem to be the major reasons for nutrient malassimilation in
patients after total gastrectomy.

Factors influencing medico-social performance after total gastrectomy

As has been discussed above, patients after total gastreciomy suffer from
numerous, but not necessarily severe, problems. The question arises which of the
various phenomena has a major impact on post-operative performance. Studying
specific pre- and post-operative variables with regard to their influence on medico-
social functioning after total gastrectomy might e¢lucidate areas where preventive or
therapeutic action could be useful. The influence of a number of them on medico-
social functioning is discussed in Chapter VIII.

It seems as if the social background of the patients is of importance for the degree
of disturbance experienced by them post-operatively. The patients of the clinical
centre that served mostly blue-collar workers had higher ratings on the ERSS-score
than the patients of the two other centres. It is, however, not evident what caused
this difference. It is not very probable that it is caused by inter-rater variability,
because the inter-rater reliability of the ERSS is reported to be very good*'. The
impact of physical ability may be different for the conception of “good healih”
between the two patient groups, either because of differing patterns of body self-
esteem and/or because of differing influence of the post-operative state on the
working situations. Psychological counselling might be of use in the former case
and social advice regarding possible changes in working life in the latter.

Our data suggest that medico-social functioning after total gastrectomy improves
with time after operation probably due to recovery after the operation and physical,
psychological, and social adaptation to the post-operative situation. Zieren et al.*
had similar results. This certainly is true only for the selection of tumour-free
survivors in this study, in whom the factor of increasing “hope for the future™ may
have an important impact. The analysis of the coping patterns in Chapter IX is
consistent with the impression of psychological adaptation. It poinls to increasing
use of hedonism with increasing time past operation. This observation has be lo
regarded with caution, however, because of the small sample size.

Symptoms of dyspepsia, dysphagia, and reflux into the oesophagus had a major
impact on medico-social performance after total gastrectomy, although they were
not necessarily the most frequent events. The influence of dysphagia and reflux on
the ERSS is reflected by a positive correlation between the severity of pathological
findings at upper intestinal endoscopy and the ERSS-score (Chapter VIIIL, Figure
3). Here also the interpretation has to be cautious, because the number of patients
with severe endoscopic findings was small and the range of the corresponding
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ERSS-scores was wide.
Using the more complex statistical approach in Chapter VIII the relationship of
small bowel bacterial overgrowth and ERSS-scores as described in Chapter VII
was not found anymore.

Conclusion

In order to improve the medico-social functioning of patients after total gastrectomy
physical findings, psychological factors, and the social situations of the patient
should be jointly assessed and - if necessary - influenced by a team approach of
various professions. Rehabilitative centres may be an ideal environment for this
task, as they have the advantage of a specific medical, medico-social, and
psychological expertise in combination with a special emphasis on the evaluation
and the treatment of chironic medical problems when compared to the standard
inpatient or outpatient setting.
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Chaprer X1

Summary and Concluding Remarks

The present thesis supplies data on some aspects of patients after a curative total
gastrectomy for gastric malignancy.

In Chapter I a critical review regarding post-gastrectomy problems is given. Due
io differences in definition and method of assessment the frequency and the
reported clinical relevance of abdominal and systemic symptoms after total
gastrectomy vary widely. Malnutrition, as defined by weight loss and micronutrient
deficiencies, can be caused by either anorexia, absolute pancreatic insufficiency or
pancreatico-cibal asynchrony, rapid upper intestinal transit, upper intestinal
bacterial overgrowth, or any combination of these variables. The possible influence
of different surgical reconstructions after gastrectomy with regard to functional
outcome is discussed. It is outlined that any study on the pathophysiology of post-
gastrectomy malnutrition needs to control for all these variabels.

Quality of life after total gastrectomy has been examined in numerous trials
comparing different reconstruction procedures, but still little is known about
interrelations between physical and biochemical variables and post-operative
physical, mental, and social performance. An introduction to the concept of coping
strategies is provided.

In Chapter II the patients examined, the clinical setting of the examination, and
the methods used in the studies performed are presented.

In Chapter III a descriptive analysis of our patient group is given and a
preliminary analysis of possible pathophysiological mechanisms of nutrient
malassimilation was done.

Mean body mass index according to Quetelet (BMI) was 26.61 kg/m? (SEM 0.31)
pre-operatively and 22.06 kg/m? (SEM 0.23) on admission to the rehabilitative
clinics. 96% of the patients had lost weight pre-operatively, and 67% had lost
weight since the operation. Only 13% were underweight at the time of operation,
whereas 25% of the patients were underweight on admission to the rehabilitative
clinics.

Under standardised dietary conditions abdominal symptoms were found in 86% of
the patients, but they were not severe. In a univariate subgroup analysis of patienis
with low calorie intake (<30 kilocalories per kilogram body weight per day) and
of patients with higher calorie intake (=30 kilocalories per kilogram body weight
per day) it was found that the latter reported significantly less early satiety and
vomiting, whilst meteorism was more frequent.

Strikingly, 138 of our 174 patients (79%) did not have iron supplementation on
admission. In these patients moderate anaemia was found in 48.6% and sideropenia
in 26.7%. Ferritin concentrations decreased logarithmically with time past
operation. Vitamin B,, supplementation, on the other hand, had been given to 126
of 173 patients (72%). Only 63% of the patients reported that they had be given
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dietary advice after the operation. The energy intake of most patients under
inpatient conditions is sufficient (median 37.8 kcal/kg body weight and day) with
25% of them consuming more than 43.1 kcal/kg body weight and day. Patients
after total gastrectorny had a normal defaecation frequency with normal to soft
stools. They produced stools of relatively low volume (median 219, IQR (139-
322) g/d) with a rather high fat output (median 12.9, IQR (6.2-21.6) g/d) due to a
median fat malabsorption of 11.6% (IQR 5.1-19.6). The range of the fat
malabsorption was five to 80% pointing to clinically relevant individual
differences. Compared to patients with moderate steatorrhoea (faecal fat 7-14 g/d),
patients with severe steatorrhoea (faecal fat > 14 g/d) had a significantly higher
incidence of shortened oro-coecal transit (<75 minutes) and were admitted earlier
after operation.

Alkaline reflux oesophagitis was present in 26% of the patients examined. Small
bowel bacterial overgrowth as assessed with an H,-breath test was found in 37%
and oro-coecal transit faster than 75 minutes was diagnosed in 21.7% of the
patients.

In Chapter IV three different functional types of gastric reconstruction after total
gastrectomy - duodenal bypass with or without pouch construction, and jejunal
interposition, - are compared as to their relevance for functional post-operative
performance.

Not one of the numerous parameters examined revealed any statistically significant
difference between these different surgical procedures. In conclusion, in our study
neither subjective nor objective data support preference for any single mode of
reconstruction after total gastrectomy for gastric cancer.

In Chapter V a double-blind, randomised, parallel, placebo-controlled trial with a
high dosage pancreatic enzyme supplementation in 52 patients with a faecal fat
output =14 g/day, operated on for malignant gastric disease 198 (median;
interquartile range 47-608) days previously, and free from recurrence and/or
metastasis is reported.

After treatment with lipase 72.000, amylase 54.000, and protease 4.800 FIP per
every major meal and half of it per every smaller meal, patients on enzyme therapy
felt betier overall, but no improvement of a specific symptom could be identified.
Enzyme treatment did not result in a significant difference between the placebo and
the enzyme treated group regarding fat malassimilation.

The effect of high dose pancreatic enzymes supplementation on symptoms and
steatorrhoea after total gastrectomy is marginal and does not justify its routine use.

In Chapter VI the influence of a rapid oro-coecal transit time (below 75 mimnutes)
on symptoms, malnutrition, and post-operative performance is discussed.

Bloating was significantly more frequent in patients with a rapid oro-coecal transit.
The median faecal chymotrypsin concentration was significantly lower in patients
with oro-coecal transit time below 75 minutes compared to the remainder (2.7 (IQR
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2.1 10 4.6) vs. 4.9 {IQR 2.9 to 7.2) U/g; p<0.05). Furthermore, median faccal
chymotrypsin output during 72 hours tended to be lower in the patients with an
oro-coecal transit time below 75 minutes. Patients with rapid oro-coecal transit had
a 50% higher median daily faecal fat output (p<0.02) and a 47% higher fat
malassimilation (p<0.05) compared to patients with normal transit. The number of
patients with a daily faecal fat output exceeding 14 grams was 24/62 (39%) in the
group with normal oro-coecal transit time versus 22/34 (65%) in those patients
with rapid oro-coecal transit (p=0.02).

In patients with relevant steatorrhoea after total gastrectomy measures prolonging
small-intestinal transit should be employed.

In Chapter VII patients with and patients without small bowel bacterial
overgrowth after rotal gastrectomy were compared.

Mean time since operation was significantly shorter in patients with small bowel
bacterial overgrowth than in patients without small bowel bacterial overgrowth
((370, confidence interval=Cl 96-645 vs. 687, Cl 397-976) days; p<0.01).
Controlling for this difference, there were no other significant differences in
symptoms and signs between the subgroups except for the medico-social
functioning measured with the Edinburgh Rehabilitation Status Scale (ERSS). The
mean ERSS showed significantly better medico-social functioning in patients
without small bowel bacterial overgrowth than in the remainder (3.7 CI (2.2-5.2)
vs. 5.1 CI (3.0-7.0); p<0.05).

The clinical complaints of patients after gastrectomy do not seem to be due to
bacterial overgrowth and the post-operative achlorhydric state does not necessarily
cause a bacterial overgrowth syndrome.

In Chapter VIII the objective was to describe post-operative medico-social
performance after curative total gastrectomy and to identify the factors determining
it. A linear regression analysis of a great number of social, biochemical and
physical parameters was performed.

The median ERSS-score was 4 (IQR 2 to 6) on a scale from 0 (best) to 28 (worst).
The patients of the centre serving mainly blue collar worker had higher scores than
the two other centres. Time past operation and albumin concentrations were
negatively correlated with the Edinburgh Rehabilitation Status Scale (ERSS), and
dyspepsia, dysphagia, and reflux were positively correlated to the ERSS-score.
Increasing degrees of pathological findings at upper intestinal endoscopy were
In Chapter IX coping strategies of patients after total gastrectomy were examined
in 50 patients who accepted the invitation of a psychological interview in which a
standardised manual was used. The pattern compliance strategy and trust in dociors
scored significantly higher than all the other fields (p<0.0001). The patterns self-
support and relativation by comparison had significantly higher ratings than all the
other fields (p=0.0001) with the exception of the field compliance strategy and
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trusy inm doctors. Problem analvsis and problem solving and hedonism scored
significantly higher (p=0.0003) than cognitive denial and dissimudation or the
remaining seven fields not mentioned. The fields compliance strategy and trust in
doctors, hedonism, regressive tendency, relativation by comparison, and self
support had at least ten patients (20%) above the mean score of the disease-control
group, whereas only the field emotional control and social isolation had ten
patients below the mean of the disease-control group. There was a positive
correlation of the field hedonism with time past operation (r*=0.5, p<0.0001).
Active and problem-oriented coping patterns were predominant in a group of
cancer-free patients after total gastrectomy for gastric malignancy. If these coping
patterns are recognised by the managing physician(s), post-operative rehabilitation
can probably be further improved.

In Chapter X the combined results of these studies are integrated to discuss which
factors might be relevant for nutrient malassimilation after total gastrectomy, and
what determines post-operative medico-social functioning.

Symptom-induced low calorie intake and pancreatico-cibal asynchrony due to rapid
small-intestinal transit, acting alone or in concert, seem to be the major reasons for
nutrient malassimilation in patients after total gastrectomy.

The social and working situation of the patient, time after operation, symptoms of
dyspepsia, dysphagia, and reflux into the oesophagus were independent
determinants of medico-social performance after total gastrectomy.

Future studies might focus on measures to prolong intestinal tramsit in patients with
rapid small intestinal transit in order to decrease post-gastrectomy steatorrhoea.
Another - possible more important - challenge is to further elucidate the nature of
post-gastrectomy dyspepsia in order to establish adequate therapeutic measures.
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Samenvatting

Samenvatting

In dit proefschrift worden enkele aspecten van patiénten na een curatieve totale
maagresectie besproken.

In Hoofdstuk I wordt een kritisch overzicht over post-gastrectomie problemen
gegeven. Omdat definities en methoden vaak verschillen, varieren de frequentie en
de gerapporteerde klinische relevantie van abdominale en systemische symptomen
na totale gastrectomie nogal sterk. Malnuiritie, gedefinieerd als gewichtsverlies en
deficiéntie van micronutriénten, kan veroorzaakt worden door anorexie, absolute
pancreasinsufficiéntie of pancreatico-cibale asynchronie, versnelde dunne darm
passage, bacteriéle overgroei van de dunne darm, of iedere combinatie van deze
variabelen. De mogelijke invloed van verschillende chirurgische reconstructies na
gastrectomie op het functioneel resultaat wordt besproken. Beschreven wordt, dat
iedere studie over de pathophysiologie van post-gastrectomie malnutritie voor al
deze variabelen gecontroleerd moet zijn.

De samenhang van kwaliteit van leven na totale gastrectomie en verschillende
reconstructie procedures is in een aantal studies onderzocht. In tegenstelling
hiermee is over de relaties van lichamelijke en biochemische variabelen en het
post-operatieve lichamelijke, mentale, en sociale functioneren minder bekend. Een
inleiding over het concept "ziekteverwerking” wordt gegeven.

In Hoofdstuk II worden de pati€nten, de klinische omgeving, en de gebruikte
methoden van de volgende studies beschreven.

In Hoofdstuk [II wordt een descriptieve analyse van onze patiénten groep verricht
en een voorlopige analyse van mogelijke pathophysiologische mechanismen van
nutrient malassimilatie gegeven.

De gemiddelde body mass index volgens Quetelet (BMI) was preoperatief
26 .61 kg/m? (SEM 0.31) en bij opname in de revalidatie Kliniek 22.06 kg/m* (SEM
0.23). Van de patiénten had 96% voor de operatie gewicht verloren, en 67%
hadden na de operatie gewicht verloren. 25% van de pati€nten was bij opname in
de revalidatie klinicken onder hun streefgewicht, terwijl ten tijde van de operatie
dit slechts 13 % was.

Onder gestandaardiseerde dieet-omstandigheden werden abdominale symptomen bij
86% van de paiiénten gevonden, maar deze waren niet ernstig. Bij een univariate
analyse van patiénten met lage calorie opname (<30 kilocalorieen per kilogram
lichamsgewicht per dag) en patiénten met hogere calorie opname (=30
kilocalorieen per kilogram lichamsgewicht per dag) hadden de eersten significant
vaker een vroege verzadiging en last van braken, terwijl een opgeblazen gevoel
minder vaak voorkwanm.

Verrassend was, dat 138 van 174 patiénten (79%) bij opname geen ijzer suppletie
hadden. 48.6% van deze patiénten had een matige anemie en 26.7% had een
sideropenie. Ferritine concentraties nemen logaritmisch in de loop van de tijd af.
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Bij 126 van 173 patiénten (72%) was het vitamine B, gesupplementeerd. Slechts
63% van de patiénten zei, dat ze dieet-advies hadden gekregen na de operatie. De
energic opname van de meeste patiénten tijdens de opname was voldoende
{mediaan 37.8 kcal/kg lichaamsgewicht per dag) en 25% van hen consumeerde
meer dan 43.1 kcal/kg lichaamsgewicht per dag. De patinten na totale
gastrectomie hadden een normale ontlastingsfrequentic met normaal gevormde tot
breiige faeces. De ontlastingsvolumina waren relatief laag (mediaan 219, 1QR (139-
322) g/d) met een vrij hoog vet verlies (mediaan 12.9, IQR (6.2-21.6) g/d) door
een gemiddelde vet malabsorptie van 11.6 percent (IQR 5.1-19.6). Het bereik van
de vet malabsorptic was vijf tot 80%, wat op klinisch belangrijke individuele
verschillen wijst. Patiénten met een ernstige steatorrhoea (faccaal vet =14 g/d)
hadden significant vaker een oro-coecale transit tijd korter dan 75 minuten en
werden vroeger na operatie verwezen dan patiénten met slechts een matige
steatorrhoea (faecaal vet <14 g/d).

Alkalische reflux esophagitis was bij 26 % van de onderzochie patinien te vinden.
Bacteriéle overgroei van de dunne darm, onderzocht met de H,-adem test, werd
gediagnostiseerd bij 37%; een oro-coecale transit tijd onder de 75 mimuten bij
21.7% van de patiénten.

In Hoofdstuk IV werden drie functioneel verschillende typen wvan gastrische
reconstructie na totale gastrectomie - het uitsluiten van het duodenum met of
zonder pouch, en jejunale interpositie - ten opzichte van hun relevantie voor de
post-operatieve functie vergeleken.

Geen enkele van de talrifke onderzochte parameters toonde enig statistisch
significant verschil tussen deze operatieve procedures. Samenvattend kan gezegd
worden, dat noch subjectieve noch objectieve gegevens een voorkeur voor één
bepaalde soort reconstructic na totale gastreciomie bij maagcarcinoom
ondersteunen.

In Hoofdstuk V wordt een dubbel-blinde, gerandomiseerde, parallelle, placebo-
gecontroleerde studie met een hoge dosering van pancreas enzym suppletic bij 52
patiénten met een faecaal vet verlies =14 g/dag besproken. De patiénten waren
198 dagen (mediaan, interquartile range 47-608) post-operatief en vrij van recedief
en/of metastasen.

Na de behandeling met lipase 72.000, amylase 54.000, en protease 4.800 FIP bij
iedere hoofdmaaltijd en nog een keer de helft hiervan bij iedere nevenmaaltijd
gaven patiénten met enzym therapie aan, zich beter te voelen. Een verbetering van
een specifiek symptoom kon niet worden aangetoond. Enzym suppletie had geen
significante verandering voor de vet absorptie tussen de groep met placebo en de
groep met enzymen ten gevolge.

Het effect van hoog gedoseerde pancreatische enzym suppletie op symptomen en
steatorrhoea na totale gastrectomie is marginaal en een routinematig voorschrijven
niet geindiceerd.
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Zusammenfassung

Zusammenfassung und Kommentar

Die vorliegenden Studien enthalten Daten zur Situation nach kurativer totaler
Gastrektomie wegen maligner Magentumorer.

In Kapitel T wird ein kritischer Uberblick iiber die Probleme nach totaler
Gastrektomie gegeben. Durch Unterschiede in Definition und Erhebungsmethodik
unterscheiden sich die angegebene Frequenz und die berichtete klinische Relevanz
von abdominalen und systemischen Beschwerden nach totaler Gastrektomie
erheblich. Mangelernihrung - definiert durch Gewichtsverlust und/oder Mangel an
Vitaminen und Spurenelementen - kann durch Anorexie, absolute
Pankreasinsuffizienz oder pankreatico-cibale Asynchronie, beschleunigte oro-zdkale
Passage, bakterielle Uberwucherung des Diinndarms oder eine Kombination dieser
IFaktoren verursacht sein. Des weiteren wird diskutiert, in wieweit die Art der
chirurgischen Magenrekonstruktion einen Einflub auf die postoperative Funktion
hat. Es wird dargelegt, daf jede Studie zur Pathophysiologie der postoperativen
Mangelernihrung alle obengenannten Variablen gleichzeitig erfassen muf.

Der Einfluf verschiedener Rekonstruktionsverfahren auf die Lebensqualitit nach
totaler Gastrektornie ist in vielen Studien untersucht worden, Die Zusammenhénge
zwischen somatischen und biochemischen Faktoren und der postoperativen
somatischen, mentalen und sozialen Leistungsfihigkeit der Patienten sind jedoch
weitgehend unklar. Es wird eine Einfihrung in  das Konzept der
Krankheilsverarbeitung gegeben.

In Kapite] II werden die untersuchten Patienten der Studien, die klinische
Umgebung, und die angewandten Methoden erldutert.

Kaptitel ITI beinhaltet eine deskriptive Analyse unserer Patientengruppe sowie eine
vorliufige  Analyse mobglicher pathophysiologischer Mechanismen  der
Nihrstoffmalassimilation.

Der durchschnittliche Body Mass Index nach Quetelet (BMI) vor der Operation war
26.61 (SEM 0.31). Bei Aufnahme in den Rehabilitationskliniken betrug dieser Wert
22.06 (SEM 0.23). 96% der Patienten hatten vor der Operation Gewicht verloren,
und bei 67% setzte sich der Gewichtsverlust auch nach der Operation fort. Bei
Aufnahme in den Rehabilitationskliniken waren 25 % der Patienten untergewichtig,
withrend dies zum Zeitpunkt der Operation bei nur 13% der Fall war.

Unter standardisierten difitetischen Bedingungen wurden von 86% der Patienten
leichte abdominale Beschwerden angegeben. Eine univariate Analyse von Patienten
mit niedriger Kalorienaufnalune (<30 Kilokalorien pro Kilogramm Koérpergewicht
und Tag) und Patienten mit hoherer Kalorienaufnahme (>30 Kilokalorien pro
Kilogramm Korpergewicht und Tag) zeigte, daB letztere signifikant seltener
Probleme mit frilhem Sittigungsgefiihl und Erbrechen hatten, wihrend Blihungen
hiufiger waren.

Uberraschenderweise hatten 138 unserer 174 Patienten (79%) bei Aufnahme keine
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Eisensubstitution. Bei diesen Patienten wurde in 48.6% der Fille eine geringe
Andmie und in 26.7% der Fille eine Sideropenie gefunden. Die Ferritinwerte
nehmen nach Operation im Sinne einer logarithmischen Funkiion ab. Substitution
mit Vitamin B, hatten 126 von 173 Patienten {72%) erhalten. Nur 63% der
Patienten gaben an, nach der Operation Diitratschlige bekommen zu haben. Die
Energicaufnahme der meisten Patienten unter Klinikbedingungen ist ausreichend
(Median 37.8 Kilokalorien pro Kilogramm Kérpergewicht und Tag). 25% der
Patienten konsumierten mehr als 43.1 Kilokalorien pro Kilogramm Kérpergewicht
und Tag. Die Patienten nach totaler Gastrektonyie hatten eine normale
Stuhlfrequenz mit normaler oder weicher Konsistenz. Die Sdihle hatten eine relativ
geringes Volumen (Median 219, IQR (139-322) g/d) mit einem hohen Fettanteil
(Median 12.9, IQR (6.2-21.6) g/d). Dies wird durch eine Fettmalabsorption
verursacht, die im Mittel 11.6% QR 5.1-19.6) betrigt. Die Spamne der
Fettmalabsorption war finf bis 80%. Dies weist auf klinisch relevante individuelle
Unterschiede hin. Patienten mit miBiger Steatorrhoe (Swhlfett <14 g/T) hatten im
Gegensatz zu Patienten mit ernster Steatorrhoe (Stublfett =14 g/T) sipnifikant
hiufiger eine oro-zdkale Passagezeit unter 75 Minuten und waren frither nach
Operation eingewiesen.

Eine alkalische Refluxtsophagitis lag bei 26 % der untersuchten Patienten vor. Eine
bakterielle Uberwucherung des Diinndarms oder eine oro-zékale Passagezeit unter
75 Minuten wurden mit dem H,-Atemtest bei 37 % respektive 21.7% diagnostiziert.
In Kapitel IV werden drei funktionell verschiedene Rekonsiruktionstypen nach
totaler Magenresektion, ndmlich die Ausschaltung des Duodenums jeweils mit oder
ohne Pouchkonstruktion und die jejunale Interposition, beziglich ihrer
postoperativen funktionellen Ergebnisse verglichen.

In keinem einzigen der zahlreichen untersuchten Faktoren wurden statistisch
signifikante Unterschiede zwischen den Operationsmethoden festgestellt. An Hand
unserer Daten kann keiner der untersuchien Rekonstruktionsverfahren nach totaler
Gastrektornie der Vorzug gegeben werden.

In Kapitel V werden die Ergebnisse ciner doppetblinden, randomisierten,
parallelen, placebo-kontrollierten  Interventionsstudie mit  hochdosierten
Pankreasenzymen bei 52 Patienten mit einer Stuhlfettausscheidung von =14 g/T
berichtet. Die Patienten waren 198 Tage (Mittel, IQR 47-608) zuvor wegen
Magenmalignitit operiert worden und zum Zeitpunkt der Untersuchung tumor- und
metastasenfrei.

Nach Behandlung mit 72.000 Einheiten Lipase, 54.000 Einheiten Amylase, und
4.800 Einheiten Proteasen {FIP) zu jeder Haupmahlzeit und der Hilfte dieser
Dosierung zu jeder Nebenmahlzeit gaben die Patienten mit Enzymtherapie zwar an,
sich im Ganzen besser zu fithlen; Verbesserung eines spezifischen Symptomes
konnte jedoch nicht identifiziert werden. Die Fettmalabsorption wurde durch die
Intervention nicht signifikant beeinflufit.
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Zusammenfussung

Der Einflu von hoch dosierter Substitution mit Pankreasenzymen auf Symptome
und Steatorrhoe nach totaler Gastrektomie ist marginal und eine routinemiBige
Verschreibung ist nicht gerechtfertigt.

Der Einfluf einer beschleunigten oro-zékalen Passage (schneller als 75 Minuten)
auf Symptome, Fehlerndhrung und postoperative Leistungsfihigkeit wird in Kapitel
VI diskutiert.

Patienten mit beschleunigter Passage hatten signifikant hiufiger Blihungen. Die
mittlere Stuhlkonzentration des Chymotrypsins war bei Patienten mit einer oro-
zOkalen Passage unter 75 Minuten signifikant niedriger als bei den {ibrigen
Patienten (2.7 (IQR 2.1 to 4.6) vs. 4.9 (IQR 2.9 to 7.2) Ulg; p<0.05). Die
mittlere fakale Chymotrypsinausscheidung iiber 72 Stunden war bei Patienten mit
beschleunigter oro-zékalen Passage zwar niedriger, aber der Unterschied war nicht
signifikant. Patienten mit beschleunigier oro-ztkaler Passage hatten im Vergleich
mit den dbrigen Patienten eine 50% hohere tigliche Stuhlfettausscheidung
(p<0.02) und eine 47% hohere Fettmalabsorption (p<0.05). Die Zahl der
Patienten mit einer tiglichen fikalen Fettausscheidung von mehr als 14 g/T betrug
24/62 (39%) bei den Patienten mit normaler Passagezeit, wihrend es bei den
Patienten mit beschleunigter oro-zokalen Passage 22/34 (65 %) waren (p=0.02).

Bet Patienten mit relevanter Steatorrhoe nach totaler Gastrektomie sollten
MaBnahmen zur Verldngerung der oro-zdkalen Passagezeit untersucht werden.

In Kapitel VII wurden Patienten nach totaler Gastrektomie mit und ohne
bakterieller Uberwucherung des Diinndarms verglichen.

Die Zeit seit der Operation war signifikant kiirzer bei Patienten mit bakterieller
Uberwucherung des Diinndarms ((370, Konfidenzinterval=CI 96-645 vs. 687, CI
397-976) Tage; p<0.01). Unter statistischer Beriicksichtigung dieses Unterschieds
gab es keine weiteren Unterschiede zwischen den Gruppen, mit Ausnahme des
medizinisch-sozialen Funktionierens, das mit der Edinburgh Rehabilitation Status
Scale (ERSS) bestimmt wurde. Der durchschnittliche ERSS-Wert zeigte bei
Patienten ohne bakterielle Uberwucherung im Vergleich zu den anderen Patienten
ein besseres medizinisch-soziales Funktionieren an (3.7 CI (2.2-5.2) vs. 5.1 Cl
{3.0-7.0); p<0.05).

Die Beschwerden der Patienten nach totaler Gastrektomie scheinen nicht durch eine
bakierielle Uberwucherung verursacht zu sein. Der postoperative achlorhydrische
Zustand fiihrt nicht zwingend zu einem bakteriellen Uberwucherungs Syndrom.

Ziel der Uberlegungen in Kapitel VIII war es, das postoperative medizinisch-
soziale Funktionieren nach kurativer totaler Gastrektomie zu beschreiben und
Faktoren zu identifizieren, die es bestimmen. Ein lineares Regressionsmodel mit
einer groBen Anzahl von sozialen, biochemischen und somatischen Faktoren wurde
analysiert.

Der mittlere ERSS-Wert betrug 4 (IQR 2 bis 6) auf einer Skala von O {(bester Wert)
bis 28 (schlechtester Wert). Die Patienten derjenigen Klinik , die hauptsichlich
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Berufsgruppen mit korperlich anstrengender Arbeit versorgte, hatte hdhere Werte
als die zwei anderen Kliniken. Die Zeit seit Operation und die Albumin-
konzentration korrelierten negativ mit der Edinburgh Rehabilitation Status Skala
(ERSS), wihrend Dyspepsie, Dysphagie und Reflux positiv korrelierten. In einer
univariaten Analyse zeigien zunchimende Abweichungen bei der intestinalen
Endoskopie eine positive Korrelation mit der Edinburgh Rehabilitation Status Skala.
In Kapitel IX wurden die Strategien der Krankheitsverarbeitung von 350 Patienten
nach kurativer totaler Gastrektomie, die auf die Einladung des Psychologen reagiert
hatten, mit einem standardisierten Fragebogen erfaBt. Das Feld Compliance-
Strategie und Arztvertranen zeigte hohere Werte als alle anderen Felder
(p<0.0001). Die Strategien Selbstermutigung und Relativierung durch Vergleich
hatten hohere Werte als alle anderen Felder (p=0.0001), mit Ausnahme vom Feld
Compliance-Strategie und Arztvertranen. Problemanalyse und Losungsverhaiten und
Hedonismus wurden signifikant  hoher (p=0.0003) bewertet als Kognitive
Vermeidung und Dissimulation als auch die anderen sieben nicht erwihnten Felder.
Die Felder Compliance-Strategie wund Arztvertrauen, Hedonismus, Regressive
Tendenz, Relarivierung durch Vergleich, und Selbstermutigung hatten mindestens
zehn Patienten (20%) oberhalb des Mittelwertes pius einer Standardabweichung
verglichen mit einer kranken Kontrollgruppe aus der Literatur, wihrend nur das
Feld Gefiihiskontrolle/sozialer  Riickzug  zehn  Patienten  unterhalb  dieses
WVergleichswertes hatte. Es gab eine positive Korrelation des Feldes Hedonismus
mit der Zeit, die seit der Operation verstrichen war (r*=0.5, p<0.0001).
Tumorfreie Patienten nach totaler Gastrektomie zeigen hauptsichlich aktive und
problem-orientierte Krankheitsverarbeitung. Falls der behandelde Arzt/Arztin diese
Strategien erkennt, kann die postoperative Rehabilitation wahrscheinlich noch
weiter verbessert werden.

In Kapitel X wird unter Beriicksichtigung der gesamien Ergebnisse dieser Studien
diskutiert, welche Faktoren fir die Nahrungsmitlelmalassimilation nacly totaler
Gastrektomie relevant sind und was das postoperative medizinisch-soziale
Funktionieren beeintrichtigt.

Eine symptombedingte erniedrigte Kalorienaufnahme und/oder eine pancreatico-
cibale Asynchronie scheinen die Hauptursache der Mangelndhrung nach totaler
Gastrektomie zu sein.

Die sozialen Umstinde und speziell die Arbeitsplatzsituation der Patienten, die
Zeitspanne nach Operation, sowie die Symptome Dyspepsie, Dysphagie und Reflux
sind unabhingige Faktoren, die das medizinisch-soziale Funktionieren nach totaler
Gastrektomie bestimmen.

Es bleibt zu untersuchen, ob eine Verlingerung der Dimndarmiransitzeit bei
Patienten wmit Steatorrhoe nach Gastrektomie diese vermindert. Eien andere
Aufgabe ist es, die Dyspepsie nach Gastrektomie nidher zu beschreiben, um
entsprechende therapeutische Mafinahmen zu entwickeln.

227



228



Dankwoord




230



Dankwoord

Het werd mij verteld, dat het dankwoord het meest gelezen deel van een proefschrift is.
Dit wetende, wordt het ook een lastig te schrijven gedeelte, omdat men toch niet alle
betrokken personen kan noemen. Zoals velen voor mij, wil ik dan ook eerst iedereen die
aan de studie heeft meegedaan van harte bedanken, ook al is dat wat onpersoconlijk.

Enkele personen wil ik toch bij name noemen.

Hooggeleerde Stockbriigger, als mijn promotor had je vanaf het begin de touwtjes van de
studie vast in handen. Je was het hoofd achter het hele onderzoek. Wat voor mij als een
kleine studie in Bad Kissingen was begonnen, is door jouw consequente begeleiding en
sturing behoorlijk gegroeid totdat dit proefschrift is ontstaan. Beste Reinhold, als vriend
was je altijd aanspreekbaar en hebt de meeste “{ips en douns”, zoals ze hier in Nederland
zeggen, meegemaakt en meegeleefd. Zowel voor het eerste als voor het tweede punt mijn
hartelijke dank.

Zeergeleerde Armbrecht, beste Ulrich, toen ik in Bad Kissingen kwam, stond alles kant
en klaar om met deze studie te starten. Dat was voor een groot deel jouw verdienste.
Jouw directe theoretische en praktische begeleiding was onmisbaar - zowel bij de
interpretatie van de een of andere test als ook bij sommige operatie verslagen.

Mijn co-auteurs Dr D Rosemeyer, Prof Dr W Zilly, Prof Dr B Schneider, Drs A
Volovics en HH Theissen wil ik danken voor de inzet zowel bij de data verzameling als
ook bij de interpretatie van de gegevens.

De leden van de becordelingscommissie, Prof Dr G Kootstra, Prof Dr ir, WHM Saris,
Prof Dr H Abrahamsson, Prof Dr P Pop, Prof Dr JPMA Smout bedank ik voor hun
bereidwilligheid het manuscript fe lezen en voor het geven van waardevolle adviezen,

Prof Dr Kruseman en Prof Dr HFP Hillen, mijn opleiders voor [nterne Geneeskunde in
Maastricht, bedank ik hartelijk voor hun inzet.

Mijn mentor Karel Leunissen wil ik bedanken voor enkele interessante gesprekken, die ik
belangrijker vond als ik destijds misschien heb laten zien.

De leden van de afdeling diétiek in Bad Kissingen onder de leiding van Mv. Heide wil ik
graag bedanken voor hun inzet bij de verzameling van de voedings-gegevens.

De werkgroep gastroenterologie Maastricht had met dit onderzoek alleen indirect te doen
omdat de data verzameld waren toen ik hier kwam. Mijn dank is dan ook voornamelijk
voor de prettige samenwerking aan Wim, Robert-Jan, Rob, Maurice, Erik, Ingrid, Peter,
Ardi, Silvia, Bertine, en Gaby. Boudewijn en Ton wil ik graag extra noemen - met de ene
zou ik nog graag willen koken en met die andere nog een voetbal finale zien.

231



Graag wil ik nog noemen mijn langdurige kamergenoot Wubbo Mulder met wie in
ontspannen discussies de meeste problemen van de wereld zijn opgelost.

Evelyn Pijpers, vriendin, paranimf en Oxfordian, wil ik graag danken voor het vele leuke
gesprekken, Motivatie dieptepunten heb je opgevangen zodat het toch nog goed is
gekomen, tk ben zeker dat jouw toekomst in de kliniek en ook in de wetenschap
uitstekend zal lopen.

Marie-Noél Janssen, wil ik danken voor de taalcorrecties (this is business) maar ook en
vooral voor je voortdurende en besmettelijke vrolijkheid (this is personal}.

Tiny Wouters heeft -zoals bij de meeste pomovendi van het azM voor mij- in een
alomvattende professionele greep het manuscript “drukklaar” gemaakt.

En nu.

[
(%]
b



Curriculum Vitae




34



Curriculum Vitae

Robert Briagelmann

1960

1977-1978

1981

1981-1982

1982-1984

1984-1985

1985-1986

1989-1992

1992-1593

1993-1994

1994-

30-06-1996

Geboren te Vechta, Duitsland

Uitzending Verenigde Staten (YFU), Portland, Michigan
Eindexamen Gymnasium, Gymnasium Antonianum Vechta
Studie Engels en Geschiedenis, Universiteit Frankfurt am Main
Studie Geneeskunde, Rijks Universitair Centrum Auntwerpen
Studie Geneeskunde, Medizinische Hochschule Hannover
Studie Geneeskunde, Universiteit Frankfurt am Main
Arts-assistent interne geneeskunde Marbachtalklinik

Chefarzt Prof Dr R W Stockbrigger

Chefarzt Dr Dr U Armbrecht

Arts-assistent interne geneeskunde Diakonissenkrankenhaus Witten
Chefarzt Prof Dr Gallenkamp

Arts-agsistent interne geneeskunde Kreiskrankenhaus Lichtenfels
Chefarzt Prof Dr Atzpodien

Arts-assistent interne geneeskunde Academisch Ziekenhuis Maastricht
Prof Dr HFP Hillen

Specialist Interne Geneeskunde

235





