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Rezumat

Introducere:  Tratamentul chirurgical ramâne cea mai importanta
parte a tratamentului multimodal al cancerului gastric. Datorită
consecinţelor nefaste ale actului chirurgical se poate întarzia
iniţierea tratamentului adjuvant, fapt care are consecinţe directe
asupra prognosticului oncologic al afecţiunii.
Metode: A fost efectuat un studiu retrospectiv ce a inclus toţi
pacienţii diagnosticaţi cu cancer gastric în care s-a efectuat 
tratament chirurgical cu viză curativă pe o durată de 5 ani într-un
singur centru. Caracteristicile clinice ale pacienţilor, tumorii şi
intervenţiei chirurgicale au fost utilizate pentru a analiza care 
factori predispun la un tip de complicaţie.
Rezultate: Au fost analizaţi 189 de pacienţi operaţi pentru cancer
gastric, 100 (52.9%) de gastrectomii totale şi 89 (47.1%) de gastrec-
tomii subtotale, fără a fi o diferenţă semnificativă privind incidenţa
complicaţiilor severe. Au fost 25 de cazuri (13.2%) de fistule de bont
duodenal şi 15 cazuri (15%) de fistule de anastomoză esojejunală.
Analiza multivariată a arătat că valorile albuminemiei (OR 1.9,
p=0.035), hipertensiunea (OR 4.22, p=0.0311) şi efectuarea splenec-
tomiei (OR 3.91, p=0.048) au fost factori independenţi pentru 
dezvoltarea complicaţiilor severe; valorile albuminei (OR 1.91,
p=0.0405), hipertensiunea (OR 3.54, p=0.0444), tratamentul neoad-
juvant (OR 3.97, p=0.01657) şi splenectomia (OR 1.66 p=0.05) au fost
factori independenţi pentru complicaţiile medicale. Vârsta (OR
1.71,p=0.044), hipertensiunea (OR 2.22, p=0.045) şi valorile 
albuminei  (OR 1.92, p=0.041) au fost factori independenţi pentru
complicaţiile de tip chirurgical. 
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Concluzii: Complicaţiile severe după gastrectomia pentru cancer ramân cel mai important factor
care împiedică sau întârzie iniţierea tratamentului multimodal. Comorbiditaţile la momentul inter-
venţiei, statusul nutritional şi extensia actului chirurgical sunt factori cheie care pot influenţa
apariţia şi gravitatea acestor complicaţii.

Cuvinte cheie: cancer gastric, gastrectomie, complicaţii, factori de risc 

Abstract
Background: Surgery remains one of the most important part of the multimodal treatment of patients
diagnosed with gastric cancer. Due to the fact that the consequences in terms of postoperative 
morbidity can delay the onset of postoperative chemotherapy or even can make the patient unfitted
for adjuvant treatment, a thorough clinical evaluation of patient prior to surgery is mandatory.
Methods: We performed a retrospective study, which included all the patients diagnosed with 
gastric cancer in which radical surgery was performed during a 5-year period in a single center. All
the patients’, tumour and surgery characteristics were used for a risk analysis for the occurrence of
overall, medical and surgical complications. 
Results: There were 189 patients in whom radical surgery was performed, 100 (52.9%) total gastrec-
tomies and 89 (47.1%) subtotal gastrectomies, without difference in term of postoperative morbidity.
There were 25 (13.2%) cases of duodenal stump fistula, 15 (15%) cases of esojejunal fistula. On multi-
variate analysis albumin levels (OR 1.9, p=0.035), hypertension (OR 4.22, p=0.0311) and splenectomy
(OR 3.91, p=0.048) were independent factors for overall complications, albumin levels (OR 1.91,
p=0.0405), hypertension (OR 3.54, p=0.0444), neoadjuvant treatment (OR 3.97, p=0.01657) and 
splenectomy (Or 1.66 p=0.05) for medical complications; age (OR 1.71,p=0.044), hypertension (OR 2.22,
p=0.045) and albumin levels (OR 1.92, p=0.041) for surgical type complications. 
Conclusions: Postoperative morbidity after gastrectomy remains one of the most important factors
that can impair the effectuation of a multimodal treatment protocol. Comorbidity factors, nutritional
status and surgical technique are the key factors that can influence the amount and the consequence
of a surgical complication.
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Background

Despite the fact that we are the witnesses of an
actual shift in the incidence of gastro-intestinal
tumours, gastric cancer remains one of the
most frequent cause of cancer related death in
the world (1). Most of the newly diagnosed
patients present advanced stages and in those
cases a multimodal treatment, which includes a
combination of chemotherapy and surgery, is
often used. In patients where a perioperative
chemotherapy regimen in used, only in 48 to
67% of cases postoperative chemotherapy is
used (2, 3), one of the causes is the occurrence
of surgical complications.  The extent of surgi-

cal resection has been a matter of debate
between the surgeons in the Western and the
Eastern world, the Eastern experience favors
for an extended lymphadenectomy with lower
morbidity and mortality rates. The Western
experience in less optimistic, the proportion 
of surgeons that can safely perform a D2
lymphadenectomy is lower (4, 5) but more
frequent there are high volume centers in
where an extended resection can safely be 
performed (6). Total gastrectomy represents the
standard technique for tumours in the upper
third or body of the stomach, for distal tumours
a subtotal gastrectomy can safely be performed.
The postoperative adverse events remains
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poorly described due to the fact that there is no
standardization of the definition or of the 
severity of a specific complication, published
results of various studies report morbidity rates
between 9% to 48% and mortality 1.1% to
10.8% (7, 8).  The risk factors for postoperative
complications include age, high body mass
index, an impaired nutritional status, advanced
stage and a extensive lymphadenectomy (9, 10).
Once the life expectancy has increased, the 
proportion of elderly patients diagnosed with
gastric cancer has increased, and this subgroup
of patients presents more comorbidity such as
high blood pressure, diabetes, cardiovascular
diseases, chronic renal failure and pulmonary
disorders. Studies showed that patients with
multiple comorbidities had a higher incidence
of postoperative complications following 
gastrectomy (11). The combination of malnu-
trition, severe comorbidities and the impact
of surgery can lead to the occurrence of a
severe postoperative complication that will
make the patient unable to receive post-
operative adjuvant treatment and thus this
can affect the oncological prognostic of the
patient. 

The aim of this study is to evaluate the
postoperative morbidity after radical gastrec-
tomy for cancer in a high volume center using
a dedicated database and a standardized 
classification of adverse postoperative events. 

Materials and Methods

We performed a retrospective study conducted
on a prospective collected database that
included all the patients that were admitted in
the 1st Surgical Unit of the Regional Institute
of Oncology Iasi between May 2012 and June
2017. Only patients diagnosed with gastric
cancer in which surgery was performed were
included in the analysis.  All the patients were
positively diagnosed with gastric cancer using
endoscopic biopsy; preoperative staging
included: abdominal echography, thoracic and
abdominal tomography and in selected cases
diagnostic laparoscopy. Patients considered 
to have advanced tumours (large T3 or T4
tumours) on preoperative staging were 

submitted to a neoadjuvant treatment protocol
(3 cycles of chemotherapy followed by restaging
and in selected cases radical surgery). Surgery
consisted in total and subtotal gastrectomy,
based on the localization of the tumour (for
distal tumours in which a negative resection
margin was safely obtained it was preferred a
subtotal gastrectomy. In all the patients 
radical lymphadenectomy was performed,
according to the recommendation of the
Japanese gastric Cancer Association and
included for total gastrectomy (D2 dissection:
groups 1-7 and 8a, 9p, 11p, 11d, 12a) and for
subtotal gastrectomy (D2 dissection: groups 1,
3, 4, 5, 6, 7 and 8a, 9, 11p and 12a).
Splenectomy was routinely performed in cases
of tumours involving the greater curvature, in
patients with enlarged lymphnodes at the
level of splenic hilum a resection of the tail of
the pancreas was performed. The reconstruc-
tion method in all cases was a Roux en Y 
jejunal eso or gastroenterostomy. For patients
with total gastrectomy a routine jejunostomy
was performed. 

Clinical characteristic analyzed were: age,
sex, type of the disease, disease stage and
tumour localization. Comorbidity factors
included: diabetes mellitus, cardiac (including
hypertension), chronic renal failure, chronic
obstructive pulmonary disease, liver cirrhosis,
preoperative serum albumin levels, hemoglobin
and lymphocytes count. Surgical variables
included were: type of surgery and splenectomy. 

We included in the analysis any complica-
tion or death, which occurred within 30 days
after surgery; postoperative complications were
graded according to the Dindo-Clavien classifi-
cation (12) (we included only the grade II and
above complications, grade I which were 
considered any deviation from the normal post-
operative course without the need of any 
pharmacological treatment were excluded). 

The quantitative variables were done using
mean and standard deviation, the categorical
variables by way of percentages. Categorical
variables were compared using Fischer’s exact
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test and continuous data using Mann-
Whitney U test. A p value less than 0.05 was
considered significant. Statistical analysis
was performed using MedCalc v9.2.0.1. We
compared the characteristics of patients based
on the occurrence of a postoperative complica-
tion, medical or surgical. A univariate and 
multivariate logistic regression was performed
in order to identify independent predictors for
complications. This statistic method was 
performed for overall, medical and surgical
complications.

Results

During our study period there were 310
patients diagnosed with gastric cancer 
admitted in our unit. Of those, radical surgery
was performed in 189 (60.96%) patients, in the
rest of the cases surgery consisted in either a
palliative procedure (gastroenterostomy 46
cases, jejunostomy 63 cases) or a diagnostic
laparoscopy in 12 cases.  Patient’s characteris-
tics are described in Table 1. The median age of
the patients was 65 (63.69-68) years, with a
slightly increased number of male patients (107
(56.6%) vs. 82 (43.4%)).  Among the 108
patients with preoperative comorbidities, 42
(38,88%) had one comorbidity, 31 (28,70%) had
two comorbidities, 22 (20.37%) had three
comorbidities and 13 (12.03%) had four or more
comorbidities. The most frequent were the 
cardiovascular comorbidities in 93 (49,2%)
patients: hypertension 66 (34.92%) patients
and atrial fibrillation 32(16.93%) patients. 

The tumour localization was more frequent

in the body (44.7%) and in the distal stomach
(41.6%) and the diffuse type was encountered
in 61 patients (32.1%). Surgery consisted in
total gastrectomy in 100 cases and subtotal
gastrectomy in 89 cases. Of those 100 patients
with total gastrectomy, splenectomy was 
performed in 68 patients. Cardiopulmonary
complications were encountered in 42 (22.22%)
patients; the most frequent were cardiac com-
plications. Overall surgical complications 
developed in 62 (32.8%) patients, as are showed
in Table 2. The most frequent complications
was duodenal stump fistula in 25 (13.2%)
cases, in all cases a conservative treatment

Table 1. Clinical and pathological characteristics on all patients

N(%)
Age (median) 65 (63.69-68)
Sex 

Male 107 (56.6)
Female 82 (43.4)

Diabetic 25 (13.2)
Cardiac comorbidities 93 (49.2)
Pulmonary commorbidities 24 (12.7)
Prior chemotherapy 26 (13.7)
Hb 10.77 (10.41-11.13)
CEA 9.06 (2.94-15.19)
Ca 19-9 10 (7.39-14.01)
Tumour location

Proximal 26 (13.7)
Medium 85 (44.7)
Distal 79 (41.6)

Diffuse type 61 (32.1)
Total gastrectomy 100 (52.9)
Subtotal gastrectomy 89 (47.1)
Splenectomy 68 (68)

Overall Total gastrectomy Subtotal gastrectom P value
(N=100) (N=89)

Non-surgical complications
Cardiac 23 (12.2) 12 (12.2) 11 (12.35) 0.88
Pulmonary 19 (10) 13 (10.1) 6 (6.74) 0.22

Surgical complications
Duodenal stump fistula 25 (13.2) 13 (13) 12 (13.48) 0.84
Esophagogastrostomy fistula 15 (15) 15 (15) - -
Hemorrhage 16 (8.4) 6 (8.5) 10 (11.23) 0.29
Septic 13 (6.8) 8 (8) 5 (8.98) 0.57

Table 2. Postoperative morbidity compared with the type of resection
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protocol was applied with a time to closure
between 4 and 31 days. None of the patients
with subtotal gastrectomy developed a gastro-
jejunostomy fistula; in patients with total 
gastrectomy anastomotic fistula appeared in
15 (15%) cases, in all cases we used a conser-
vative treatment protocol. There were no 
differences between the rates of medical and
surgical complications between the patients
with total and subtotal gastrectomy (Table 2).
Postoperative mortality was 2.64% (5 cases),
the causes of death were cardio-pulmonary
complications in 2 cases, liver failure due to
cirrhosis in 2 cases and sepsis in 1 case. 

We evaluated the relationship between the
occurrence of postoperative complications and
the clinic-pathological factors (Table 3). Among
the factors studied, the preoperative levels of
CA 19-9 (p=0.0478), serum albumin (p=0.045),
the presence of hypertension (p=0.04) and 
the number of comorbidities (p=0.024) were 

different between the patients with an
uneventful postoperative course and the
patients that developed a complication. Next,
we tried to evaluate which preoperative 
comorbidities or clinico-pathological factor
was significantly related to the occurrence of
postoperative complication, and we performed
this analysis for overall complications, cardio-
pulmonary and surgical complications. We
found that albumin (p=0.035), hypertension
(p=0.0311) and splenectomy were significantly
associated with overall complications; albumin
(p=0.0405), hypertension (p=0.0444), neo-
adjuvant chemotherapy (p=0.0165) and
splenectomy (p=0.0506) were correlated with
the occurrence of a cardio-pulmonary complica-
tion. The development of a surgical complica-
tion on univariate and multivariate analysis
only age (p=0.0448), hypertension (p=0.0458)
and albumin levels (p=0.0417) were significantly
associated (Table 4). 

Patients with complications Patients without complications P value
(N=67) (N=122)

Age (median) 67(63-70.04) 65 (62-68) 0.104
Sex 0.159

Male 60 (31.7) 67 (35.4)
Female 22 (11.6) 40 (21.1)

Hb11.45 (10.19-12.3) 10.8 (10.36-11.33) 0.28
Lymphocites 1400 (1300-1553) 1460 (1310-1761) 0.92
CEA 2.57 (1.91-4.09) 2.45 (1.42-2.71) 0.32
CA 19-9 14.8 (7.36-21.23) 8.51 (6.36-12.27) 0.0478
Albumine 40.1 (39-41) 37 (35.2-39.9) 0.045
Diabetes 4 21 0.06
Hipertension 28 48 0.04
Neoadjuvant chemotherapy 12 14 0.12
Tumour localization 0.072

Upper third 13 13
Body 27 58
Distal stomach 22 57

Number of comorbidities 0.024
0 27 54
1 19 22
2 20 11
3 15 7
4 or more 9 4

N0 20 28 0.11
N1-3 100 41

Table 3. Correlation between clinic-pathological factors and the occurrence of postoperative complications
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Table 4. Multivariate analysis of postoperative morbidity

Variable Overall complication Medical complication Surgical complication
OR P value OR P value OR P value

Age - - - - 1.718 1.0016 to 3.1470 0.0448

Albumine 1.9077 0.8293 to 3.9935 0.035 1.9118 3.8348 to 0.9960 0.0405 1.9288 0.8547 to 4.0093 0.0417

Hypertension 4.2776 1.1412 to 16.0345 0.0311 3.5416 0.7368 to 17.0233 0.0444 2.2231 (0.8456-5.3245) 0.0458

Neoadjuvant chemotherapy - - 3.9704 0.5650 to 27.8991 0.01657 - -

Splenectomy 3.9108 0.7768 to 19.6898 0.0482 1.6682 0.3557 to 7.8240 0.05064 - -

Discussion

One of the most important factors that interfere
with the accurate reporting of postoperative
adverse events is the lack of standardization of
complications definition and grading. In our
institution we maintain a prospective database,
which includes a standardized categorization of
patient’s comorbidities, of surgical characteris-
tics and of the postoperative course of the
patient. All of our cases before being entered in
the database are reviewed by a dedicated 
surgeon for a clearly identification and accurate
grading of a postoperative complication. 

The presence of preoperative comorbidity
can be associated with the occurrence of a
postoperative complication, especially in an
oncologic patient. For gastric cancer patients
the combination of old age and comorbidity are
the most important risk factors for complica-
tions (13, 14). The number of comorbidities in
our study was associated with the occurrence
of a complication, patients with two or more
comorbidities will develop a more severe 
complication, result that was similar with
those published in the literature in a study of
120 patients the incidence of a postoperative
complication was 45.8% in patients with 
multiple comorbidities and 23.9% for patients
without or with one comorbidity (11). The 
overall disease burden for a cancer patient is
multifactorial, for example patients with a
severe dysfunction of one organ tend to have
multiple disorders of different organs (patients
with chronic renal failure can develop secondary
hypertension or diabetic patients which develop
a nephropathy or coronary disease). Cardio-
pulmonary diseases (especially hypertension)

and impaired liver function have been 
reported to be risk factors for postoperative
complications after gastrectomy (11, 15, 16).
In our study hypertension was an overall risk
factor for the occurrence of a complication,
with a more predictive value for medical 
complications (OR=3.54) than for surgical
complications (OR=2.22). The occurrence of a
surgical complication after gastrectomy, 
especially duodenal stump fistula is directly
correlated with the cardiovascular burden of
the patient and the absence of a manual 
reinforcement over duodenal stump (17). In
our series a stapling device was used for duo-
denal stump closure and in all cases a manual
reinforcement was used using resorbable
material. An impaired liver function, mainly
due to cirrhosis proved to be an independent
risk factor, and the development of a compli-
cation is strongly correlated with the severity
of the disease (for chronic hepatitis OR=2.4,
liver cirrhosis Child A OR= 8.4 and for liver
cirrhosis Child B OR= 9.38) (18). In our study
we did not found that the liver cirrhosis to 
be a statistically significant factor for the occur-
rence of a complication, but this condition was
present in 4 out of  XXX cases of deceased
patients after gastrectomy. 

Moreover, nutritional status and especially
low preoperative serum albumin levels repre-
sents the utmost important factor that seems
to correlate with a higher risk of fistula after
radical gastrectomy. Malnutrition in gastric
cancer patients can be caused by anorexia,
mechanical intake difficulties and the toxicity
of chemotherapy and it can be aggravated in
situations with high catabolism after surgical
resection. The most common clinical manifes-
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tation is weight loss, sarcopenia, weakness,
anemia and edema (19). One study revealed
that patients with over 10% weight loss had a
higher rate of morbidity and mortality (20)
and that it can independently predict the
occurrence of a complication (OR=3.1). The
results of a multi-centric study showed that
albumin levels <30 mg/dl were associated with
a higher risk of surgical site infection (21). In
our series lower levels of albumin were predic-
tors of both medical and surgical complica-
tions. We found that there were no differences
regarding the lymphocytes count, previous
reports stated that lower lymphocyte count
(<1500/mL) could increase the risk of duodenal
stump fistula (22). Especially in patients where
gastrectomy was performed, weight loss
remains a common problem after surgery.
Patients after gastrectomy have a lower 
calorie intake during the first 6 months after
surgery(23) ; during this period the patients
will undergo a protocol of neoadjuvant treat-
ment that will impair the nutritional status.
Early identification of a malnourished patient
prior to gastrectomy guaranties the success of
surgery; all patients should benefit from a
nutritional support unit during multimodal
oncological treatment. The ideal treatment
plan is to administer to the patient immuno-
nutrition for 5 to 7 days prior to surgery and
artificial nutrition for at least 7 days after 
surgery. In our clinic we begin enteral feeding
in patients with total gastrectomy in the
evening after gastrectomy using a jejunostomy
inserted during surgery for at least 7 days or
until oral intake is permitted. 

Based on the results of this study we found
that there are no differences in term of 
morbidity between patients with total and
subtotal gastrectomy. A recent result of a meta-
analysis that included 10 retrospective studies
and one randomized study showed no signifi-
cant difference of postoperative mortality, intra-
operative blood loss and length of hospital stay
(24), with similar rates of leakage, postopera-
tive bleeding, anastomotic stricture and wound
infection. The addiction of splenectomy in
patients with total gastrectomy in our study
slightly increased the risk of surgical complica-

tions and this can be related with the addition
of a pancreatic tail resection. This result is 
similar with those of a recent randomized
multi-centric study that included 505 patients
which showed that splenectomy was associated
with higher morbidity and larger blood loss
(25). Based on actual recommendations for
advanced gastric tumours a perioperative
chemotherapy regimen can be used, the aim of
this combined approach is to add the advan-
tages of neoadjuvant chemotherapy in reducing
tumour size and facilitating radical surgery
with the advantages of postoperative chemo-
therapy. In our study the neoadjuvant chemo-
therapy did not increased the surgical compli-
cations, but it can be an independent factor for
the development of cardiovascular complica-
tion. The result of our study can be biased due
to the small number of patients receiving peri-
operative chemotherapy. 

There are several limitations of this study.
Due to the fact that there is no standard
method to evaluate the severity of comorbidi-
ties this study did not evaluate the effect of the
severity of an individual comorbidity. One
other major drawback is the relatively small
number of patients that received preoperative
chemotherapy. For the last 2 years every
patient diagnosed with an advanced gastric
tumour is referred, based on the recommenda-
tions of multidisciplinary team meeting to a
neoadjuvant chemotherapy protocol. The
effect of perioperative chemotherapy on the
postoperative course of the patient will be the
subject of a future study. 

Conclusions

Severe morbidity and mortality can still be
expected after radical gastrectomy. The subset
of patients at high risk for development of a
complication can be identified based of
patient’s individual comorbidity burden and
on surgical variables. The surgical variables
are represented by the radical gastrectomy
with a possible need for an en-bloc resection
and an extended lymphadenectomy. The 
standardization of the surgical technique and
the centralization of cases in high-volume insti-
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tutions are the key elements for offering the
safest outcomes for the patient. A thoroughly
preoperative evaluation of the medical 
condition of the patient and of the nutritional
status is necessary in order to identify the 
subset of patients in which a preoperative inter-
vention in order to correct any physiological 
disorder. Patients with severe medical 
comorbidities should be adequately counseled
regarding the risk and benefits of a radical 
surgery.
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