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Evaluation of anemia as a postoperative risk factor in the evolution
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ABST RACT
Introduction. Gastric cancer remains among the top three digestive diseases
with the highest mortality rates in the world. Treatment of gastric cancer is
multidisciplinary, gastric resection being essential for the best result. Anemia
is one of the most common comorbidities present in patients diagnosed with
gastric cancer. Materials and Methods. This is a retrospective analytical study
over a period of 6 years (2014-2019). It is based on 114 consecutive gastric
resections for cancer performed by a single team using exclusively resection
and reconstruction stapling methods. The study aims to investigate a
correlation between the presence of preoperative anemia and the incidence of
postoperative morbidity and mortality. Results. Preoperative anemia was
found in 70% of patients, with about half of these patients presenting with mild
anemia. Most postoperative complications were grade I and II according to the
Clavien Dindo scale. Anemia was correlated with an increase in infectious
complications, anastomotic leaks and secondary peritoneal abscesses,
pancreatic complications after multivisceral resection and length of hospital
stay. Conclusions. Preoperative anemia is a risk factor that exposes the cancer
patient to an increased incidence of life-threatening postoperative
complications. In addition, it also extends the length of hospital stay and costs.
Therefore, special attention should be paid to the identification and reduction
of anemia before extensive gastric surgery in order to obtain the best possible
therapeutic result.

Introduction
Gastric cancer remains a leading cause of mortality
worldwide, being placed according to the geographical
region on the second or third incidence in digestive
malignancies (see GLOBOCAN 2020 data) [1].
The treatment of gastric cancer is a continuous
challenge, gastric resection being the main treatment
option. Gastric surgery involves a variable degree of
morbidity and mortality, which is closely dependent on
several factors, such as: tumoral characteristics, surgical
parameters and the existing comorbidities. One of the most
common comorbidities present in patients diagnosed with
gastric cancer is anemia. This can be seen as both a
comorbidity and a pre-existing risk factor, because, as the
results of this study show, it influences the therapeutic
outcome of the cancer patient [2,3].
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Surgical resection is generally complemented by
various oncological treatments. Stage of the disease at the
moment of admission represents the most important
predictive factor for long term survival of the patient. In
addition, many other factors contribute to varying degrees
to the outcome of patients operated for gastric
malignancies [4].
Generally, the morbidity and mortality associated with
gastric cancer surgery are not negligible. Despite the
constant improvements of care standards, surgical
technologies, dedicated centers and screening procedures,
morbidity varies between 9 and 46%, depending on the
study. Mortality is around 4-5%, even in tertiary centers
with a large number of patients [5-7].
In addition to the stage of the disease at the time of
hospitalization, several risk factors/ comorbidities that
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patients may present have proven to be quite important in
the evolution and long-term survival.
In this study, we aim to identify a possible correlation
between hemoglobin levels in patients prior to surgery, the
necessity of blood transfusion during hospitalization and
the postoperative evolution in terms of complications in
patients undergoing gastric resection for cancer.

Materials and Methods
This is a retrospective analytical study over a period of
6 years, between 2014 and 2019. It was conducted in the
Surgical Clinic of the Emergency Hospital of Bucharest,
including 114 patients. Inclusion criteria were represented
by patients with a positive diagnosis of gastric cancer, who
were operated consecutively by a single team. In addition,
the resection and reconstruction procedures were
performed exclusively mechanically using surgical
staplers. All benign stomach pathologies were excluded
from this study.
Most patients were electively hospitalized, but a small
group of patients presented with acute upper
gastrointestinal bleeding, with or without a prior diagnosis
of gastric cancer.
Diagnosis of gastric cancer was done using upper
digestive endoscopy with biopsies and histopathological
examination. Preoperative staging was performed by
computer tomography.
Different types of gastric resections were used, from
limited gastrectomy and lymphadenectomy to total
gastrectomy with en block resection of multiple organs.
The reconstruction phase was performed depending on the
resection performed and using the mechanical procedure.
Patients with neoplastic or posthemorrhagic anemia
have been identified, and postoperative complications have
been classified according to the Clavien Dindo scale.
In the postoperative period, patients were monitored
using specific protocols, with daily clinical evaluation,
monitoring of vital signs, complete blood tests, monitoring
of drainage tubes and urine flow.
Statistical analysis was performed using IBM SPSS
version 19 and Microsoft Excel using Fischer test, Student
t-test and Pearson correlation.

anastomosis was the most common method of digestive
reconstruction performed. Other surgical procedures were
also performed, such as distal gastrectomy (20%), limited
wedge resections (10%) and proximal gastrectomy (5%)
with Billroth I and II reconstructions or esogastric
anastomosis.
At admission, about 70% of patients had a degree of
anemia: 36.8% mild anemia, 21.9% moderate anemia and
10.5% severe anemia. The anemia was neoplastic (55%) or
secondary to upper digestive bleeding (45%). The majority
of patients which presented with upper digestive bleeding
reported melena in their history. Furthermore, all patients
with severe anemia presented weight loss in the past three
months prior to admission.

Figure 1. Distribution of patients according to grade of
anemia at admission
Postoperatively, we monitored parameters such as
hemoglobin level, the need for transfusion, duration of
hospitalization, general and specific postoperative
complications that were classified according to the Clavien
Dindo scale. Specific complications were represented
mainly
by
anastomotic
leakage,
postoperative
hemorrhaging from the stapling lines, peritoneal abscess
and functional complications like delayed gastric emptying
syndrome, dumping syndrome and anastomotic stricture.
The majority of postoperative complications were
grade I and II (30%), grade III (23%), grade IV (6%). The
mortality rate was 5.98%.
Apart from grade I and II complications, the infectious
complications such as surgical site infection, catheter
related urinary infections and pneumonia represented the
majority cases.

Results
The typical profile of the patient included in the study
is being represented by males, in the mid 60’s from urban
settings. Almost three quarters of the patients were males
(73.6%) with a mean age of 66.5 years.
Gastric carcinoma was the most commonly type of
tumor identified. Staging at the time of admission was high
in most cases, stage III and IV being predominant (71%).
Total gastrectomy was the most used surgical
procedure (65%), while the Roux-en-Y esojejunal

Figure 2. Distribution of postoperative complications
according to Clavien Dindo scale
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Preoperative anemia was correlated with the
postoperative results obtained. Patients with moderate and
severe anemia (hemoglobin levels below 8 g/dl) were
found to have an increased incidence of postoperative
complications. Using statistical analysis (Pearson
correlation), we found that anemic patients were more
likely to develop both general and specific complications.
Thus, patients with hemoglobin levels below 8 g/dl were 3
times more likely to develop anastomotic leakage and
subsequently peritoneal abscess or even generalized
peritonitis. The general incidence of anastomotic leak was
approximately 7%. Six of the eight patients who developed
anastomotic leakage were found to have moderate to severe
anemia on admission.
Anemia has also been shown to be a risk factor for the
development of infectious complications (r=0.3288,
p=0.002). Of the 21 patients who developed surgical site
infections, 15 (71.4%) had a degree of anemia.
Intraperitoneal infections (11%) were mainly caused by
anastomotic leaks. In this subgroup, mortality was up to
20%. Four of the five patients who developed peritoneal
abscess in the postoperative period were patients with
anemia.
Patients with advanced local gastric cancer (stage III-B
and C, with the invasion of the serosa and adjacent organs)
required multivisceral en-bloc resection. In most of these
cases, distal pancreatectomy and splenectomy were
required. This group of patients had an increase in
pancreatic complications, manifested as pancreatic leakage
(4.2%) or acute postoperative pancreatitis (5.9%). These
complications
were
responsible
for
secondary
complications such as peritoneal abscess or multiple organ
failure. Mortality in this subgroup was significant, up to
28.5%. Pancreatic complications have been found to be
statistically associated with moderate to severe anemia
(r=0.3168, p=0.004).
The length of hospitalization and, subsequently, the
costs were significantly higher for patients with anemia.
The average hospitalization of patients without
postoperative complications was 7 days. In comparison,
patients with anemia who developed different types of
complications had an average stay of 21 days.
Consequently, there was a significant increase in the length
of hospital stay and subsequently the cost in patients with
anemia (p=0.045).
The mortality in the study group was 5.98% (n=7).
Three of the seven patients who died (42.8%) had anemia
at admission; however, no statistically significant
correlation was found between anemia and mortality rates.
Complications such as acute postoperative pancreatitis
(p=0.001), multiple organ failure (p<0.0001) and
anastomotic leakage (p<0.0001) have been shown to be
factors influencing mortality. Anemia has been shown to
be present in most of these complications.
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Table 1. Correlations between anemia and different
complications
Variable

Pearson

Statistical significance

Infectious
complications

0.3288

0.002

Surgical site
infections

0.2205

0.007

Pulmonary
infections

0.4075

0.035

Anastomotic
leak

0.3255

0.0001

Pancreatic
complications

0.3168

0.004

Multiple organ
dysfunction

0.6822

<0.0001

Length of
hospital stay

0.4228

0.045

Discussion
Gastric cancer still has a high rate of morbidity and
mortality among digestive malignancies [8-11]. The
curative treatment of this disease is primarily based on
gastric resection with lymphadenectomy. Such surgical
procedure is an extensive intervention that requires
dedicated surgical teams, with centers that have adequate
logistical infrastructure, and a multidisciplinary
therapeutic approach. The surgical procedure has rates of
morbidity and mortality that cannot be neglected. In
addition, these rates are enhanced by various risk factors.
Such risk factors can be corrected before the surgery in
some cases to get better therapeutic results. One such risk
factor is anemia, as suggested by several studies [12-14],
especially when the hemoglobin levels is below 8 g/dl [15].
This is why we consider important to address gastric
cancer in elective patients using two important instruments.
The first is screening, which requires a national strategy to
be implemented. The second important aspect is the
identification of risk factors that can be modulated in the
preoperative period. Anemia is easy to identify and should
be corrected before surgery in elective patients [16,17].
Studies have shown that the relationship between
anemia and an unfavorable prognosis could be linked to
several factors. Some authors have suggested that a low
hemoglobin level leads to tumor hypoxia which in turn
causes resistance to therapy [15,16]. Others authors
suggested that tumor hypoxia leads to transcription of
hypoxia inducible factor (HIF-1), which facilitates tumor
growth and aggressiveness [18]. This aggressiveness can
be also explained through genetic changes and clonal
selection in tumoral cells [19].
We consider that the preoperative treatment of anemia
by increasing the hemoglobin level to at least 8 g/ dl is
important in decreasing the rates of postoperative
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morbidity. This can be achieved by implementing the
Patient Blood Management into the cancer patient
perioperative management protocol [20]. Through this
protocol in the preoperative stage, the patient should be
checked for the level of hemoglobin, ferritin levels, serum
iron and total iron binding capacity. If surgery can be
considered elective, a period of 2-3 weeks should be
included in the management of anemia by administering
iron to patients or even blood transfusions. In this way an
important risk factor for the development of postoperative
morbidity can be eliminated.
The selection of patients is quite important to obtain a
better therapeutic result after gastric resection. Patients
diagnosed with gastric cancer who are candidates for
elective surgery should be better evaluated in the
preoperative period, and should not be considered and
treated as a surgical emergency.
Patient Blood Management protocols and ESPEN
guidelines require that patients with certain risk factors be
properly evaluated and optimized for surgery [20].
Identification of patients with anemia who are not surgical
emergencies or who do not present hemodynamic
instability are candidates for the correction of anemia with
iron products in the preoperative period. In this way, better
conditions can be created for the surgical procedure, better
therapeutic results can be obtained for patients, and the
need for blood transfusions can be minimized.

Conclusions
Gastric resection remains the gold standard of
treatment for oncological pathologies of the stomach. In
order to create the best outcome for the patient, tertiary
centers with dedicated multidisciplinary teams for
treatment of such pathologies are preferred.
Advances in surgical technologies and better intensive
care units play a decisive role in reducing possible risks (in
terms of morbidity and mortality), thus ensuring the best
possible outcomes. Screening programs are vital for the
early diagnosis of gastric cancer, and for ensuring curative
treatment with prolonged intervals without disease. In
addition, we consider that identifying risk factors that can
be corrected before surgery is just as important in
optimizing the outcome.
Anemia is a complication and also a risk factor that was
prevalent in our study group. It has been found to
significantly influence morbidity rates, hospitalization and
costs. Infectious complications, anastomotic leak and
pancreatic complications in multivisceral resections were
significantly higher in patients who had anemia prior to
surgery. If surgery is considered elective, anemia should be
corrected and increased to at least 8 g / dl.
The approach to gastric cancer needs to be staggered.
Identifying potential risk factors and correcting them, if
possible, in the preoperative stage is important for lowering

morbidity and mortality rates. In this way, the chances of a
better therapeutic result are maximized.
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