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Abstract
AIM: To investigate pathological factors related to long 
term patient survival post surgical management of gas-
tric adenocarcinoma in a Caribbean population.

METHODS: This is a retrospective, observational study 
of all patients treated surgically for gastric adenocarci-
noma from January 1st 2000 to December 31st 2010 at 
The University Hospital of the West Indies, an urban 
Jamaican hospital. Pathological reports of all gastrecto-
my specimens post gastric cancer resection during the 

specified interval were accessed. Patients with a final 
diagnosis other than adenocarcinoma, as well as pa-
tients having undergone surgery at an external institu-
tion were excluded. The clinical records of the selected 
cohort were reviewed. The following variables were 
analysed; patient gender, patient age, the number of 
gastrectomies previous performed by the lead surgeon, 
the gross anatomical location and appearance of the 
tumour, the histological appearance of the tumour, infil-
tration of the tumour into stomach wall and surround-
ing structures, presence of Helicobacter pylori  and the 
presence of gastritis. Patient status as dead vs  alive 
was documented for the end of the interval. The effect 
of the aforementioned factors on patient survival were 
analysed using Logrank tests, Cox regression models, 
Ranksum tests, Kruskal-Wallis tests and Kaplan-Meier 
curves.

RESULTS: A total of 79 patients, 36 males and 43 fe-
males, were included. Their median age was 67 years 
(range 36-86 years). Median survival time from surgery 
was 70 mo with 40.5% of patients dying before the 
termination date of the study. Tumours ranged from 0.8 
cm in size to encompassing the entire stomach speci-
men, with a median tumour size of 6 cm. The median 
number of nodes removed at surgery was 8 with a 
maximum of 28. The median number of positive lymph 
nodes found was 2, with a range of 0 to 22. Patients’ 
median survival time was approximately 70 mo, with 
40.5% of the patients in this cohort dying before the 
terminal date. An increase in the incidence of cardiac 
tumours was noted compared to the previous 10 year 
interval (7.9% to 9.1%). Patients who had serosal 
involvement of the tumour did have a significantly 
shorter survival than those who did not (P  = 0.017). 
A significant increase in the hazard ratio (HR), 2.424, 
for patients with circumferential tumours was found (P  
= 0.044). Via  Kaplan-Meier estimates, the presence of 
venous infiltration as well as involvement of the circum-
ferential resection margin were found to be poor prog-
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nostic markers, decreasing survival at 50 mo by 46.2% 
and 36.3% respectively. The increased HR for venous 
infiltration, 2.424, trended toward significant (P  = 0.055) 
Age, size of tumour, number of positive nodes found 
and total number of lymph nodes removed were not 
useful predictors of survival. It is noted that the results 
were mostly negative, that is many tumour character-
istics did not indicate any evidence of affecting patient 
survival. The current sample, with 30 observed events 
(deaths), would have about 30% power to detect a HR 
of 2.5.

CONCLUSION: This study mirrors pathological factors 
used for gastric cancer prognostication in other popu-
lations. As evaluation continues, a larger cohort will 
strengthen the significance of observed trends.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This ten year retrospective analysis of patho-
logic factors affecting the survival of gastric cancer 
patients is the first ever to be done in a Caribbean 
population. Significant findings meriting publication in-
clude increasing incidence of proximal tumours and de-
creased survival with involvement of the circumferential 
resection margin. Among other factors also examined, 
are the impact of surgeon and pathologist training on 
patient survival. By describing the current state of gas-
tric cancer management in this population, this study 
aspires to lay the foundation for further work enhanc-
ing gastric cancer care in this region.

Roberts PO, Plummer J, Leake PA, Scott S, de Souza TG, John-
son A, Gibson TN, Hanchard B, Reid M. Pathological factors 
affecting gastric adenocarcinoma survival in a Caribbean popula-
tion from 2000-2010. World J Gastrointest Surg 2014; 6(6): 94-100  
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v6/i6/94.htm  DOI: http://dx.doi.org/10.4240/wjgs.v6.i6.94

INTRODUCTION
Gastric cancer is the fourth most common malignancy 
in men, and the fifth commonest in women diagnosed 
worldwide[1]. In Jamaica it is the seventh commonest 
cancer in men and the ninth most common in women[2]. 
Worldwide, gastric cancer is the third most frequent cause 
of  cancer death in men and the fifth most common in 
women[1]. In Jamaica it is the fourth leading cause of  can-
cer related death[3].

These figures prompt scrutiny and characterization 
of  the Jamaican gastric cancer patient population. Ac-
cordingly, Plummer et al[4] had previously outlined age and 
sex related incidence, histological appearance, as well as 
tumour location in a surgically treated cohort of  gastric 

adenocarcinoma patients in Jamaica from 1993-2002, and 
found that the antrum of  the stomach was most often in-
volved, with a trend toward increased incidence of  more 
proximal tumours in the latter 5 years studied, and that 
lymph node metastases were common[4].

It was our aim to build on this base of  information 
and to explore prognostication in this patient demo-
graphic. Our study seeks, for the first time in the Jamai-
can population, to describe the post-surgical survival 
rate of  gastric adenocarcinoma patients and to elucidate 
related pathological factors.

MATERIALS AND METHODS
This retrospective, observational study summarizes the 
analyses conducted on patients diagnosed with gastric ad-
enocarcinoma at the University Hospital of  the West In-
dies (UHWI) from 2000 to 2010. Analysis was conducted 
using STATA 9. Approval was granted from the Ethics 
Committee of  the hospital (file number ECP334, 12/13). 
This study was carried out in accordance with the Second 
International Helsinki Declaration[5].

All patients who were diagnosed with gastric cancer at 
UHWI during the period January 1st 2000 to December 
31st 2010 were enrolled via review of  pathology reports. 
UHWI is a type A teaching hospital and a referral centre, 
accepting the management of  patients exceeding the re-
source capability of  several smaller hospitals throughout 
Jamaica. These patients had all been seen at the General  
Surgery outpatient clinic, and subsequently undergone 
upper gastrointestinal endoscopy with biopsy proving 
gastric cancer. Other forms of  gastric cancer besides 
adenocarcinoma were excluded. Patients with a final diag-
nosis of  gastric adenocarcinoma, but who had undergone 
surgery at other institutions were excluded. This exclu-
sion came as a matter of  access to the clinical records of  
those patients. Demographically, the patients receiving 
definitive management at external institutions are not 
anticipated to greatly differ from the patient population 
investigated in this study.  Of  note, the population of  Ja-
maica is predominantly Afro-Caribbean.

Survival data was analysed with the event being death 
and the time to death being defined as the time in months 
from surgery until the patient’s death. Persons who did 
not die were censored at the date of  their last visit or if  
confirmed to be alive, they were censored at December 
31, 2011. 

Logrank tests were conducted to determine whether 
the survival rate was different across various groupings 
within variables. Cox regression models were built to 
determine whether various pathological characteristics 
would be able to predict a person’s risk of  death. Rank-
sum tests as well as Kruskal-Wallis tests of  association 
were done to determine whether the relationships be-
tween clinicopathological factors and survival were differ-
ent for persons who were dead as opposed to confirmed 
alive or censored prior to the end of  the studied inter-
val[6,7].
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RESULTS
The surgical notes and pathological reports of  the 79 pa-
tients meeting the criteria of  histologically identified gas-
tric adenocarcinoma, and having had D1 gastrectomy at 
UHWI were reviewed. There were more females (54.4%) 
than males (Table 1). The median age of  the patients 
was 67 years with a range of  36 to 86 years. Tumours 
ranged from 0.8 cm in size to encompassing the entire 
stomach specimen, with a median tumour size of  6 cm. 
The median number of  nodes removed at surgery was 8 
with a maximum of  28. Four specimens included 15 or 
more lymph nodes. Seventy-seven specimens were found 
to have nodal metastasis. The median number of  posi-
tive lymph nodes found was 2, with a range of  0 to 22. 
Patients’ median survival time was approximately 70 mo, 
with 40.5% of  the patients in this cohort dying before 
the terminal date (Table 1). A total of  47 patients were 
censored, with 7 of  those being censored at the end of  
the study, i.e., confirmed to be still living as at December 
31, 2011. 

In this series, thirty-eight percent of  the surgeries 
were performed by doctors who had performed less than 
10 gastrectomies, while the other 62% were performed 
by surgeons who had performed 10 or more (Table 1) 
. Approximately a quarter (24.7%) of  patients had tu-
mours situated on the lesser curvature of  the stomach 
while about half  that number (11.7%) had tumours 
involving the greater curvature. The most common ana-
tomical location was the antrum (54%), followed by the 
pylorus (37.7%). Fifteen point six percent of  patients 
had tumours located on the anterior wall of  the stomach,   
24.7% on the posterior wall, and 16.9% were circumfer-
ential (Table 2).

Histologically, less than half  of  the patients had tu-
mours that were diffuse, while a little more than half  
(57.4%) were intestinal. Most (43.2%) patients had low 
grade tumours compared to 32.4% having tumours of  
moderate grade and the remainder of  high grade. More 
than half  of  the patients had ulcerative lesions. Few 
(5.7%) had tumours that were well differentiated, while 
the majority (50.9%) of  patients had tumours that were 
moderately differentiated. Ninety-six percent of  tumours 
were advanced with involvement of  muscularis propria, 
subserosa and serosa. Forty-eight percent of  the patients 
had venous infiltration by the adenocarcinoma, while 
60% had tumours that exhibited perineural invasion. Ap-
proximately 20% of  patient specimens had Helicobacter 

pylori. While few (3.8%) patients were found to have 
chronic active gastritis, about 40% of  them had chronic 
gastritis and about 30% had chronic multifocal atrophic 
gastritis (Table 3).

There was a trend toward significance (P = 0.0577) in 
the lower survivorship of  patients who had tumours of  
the gastric cardia vs those who did not. Patients who had 
a circumferential tumour had significantly worse survival 
times from those who did not have a circumferential 
tumour (P = 0.0370). There was also a near significant 
difference between patients with subserosal involvement 
vs those without (P = 0.0731). Patients who had serosal 
involvement of  tumour did have a shorter survival than 
those who did not (P = 0.017) (Table 4). Patients who 
had venous infiltration also had shorter survival (P = 
0.055) (Table 5). Differences for subserosal and serosal 
involvement could not be quantified as there were no 
deaths among patients who were negative. Differences 
in HRs were estimated for tumours of  the gastric cardia, 
circumferential lesions and those with venous infiltration. 
Figure 1 show the survival curves for the aforementioned 
variables.

DISCUSSION
The Kaplan-Meier estimated 10-year survival rate of  
this cohort is 42.1%, with a 95% confidence interval of  
24.4%-58.7%. This Kaplan-Meier estimate accounts for 
the varying risks within the population with respect to 
their clinicopathological factors. This is appropriate as we 
have noted statistically significant impact of  certain pa-
rameters on patient survival. If  it were assumed that each 
patient was at an equivalent risk for mortality following 
surgery the incidental survival rate would be 35%. The 
median survival time was about 70 mo. These statistics 
reflect patients’ median follow up time and not a true 
median survival. Patients were followed for a total of  
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  Characteristic n  (%)

  Gender Male 36 (45.6 )
Female 43 (54.4 )

  Number of previous gastrectomies 
  by surgeon

< 10 30 (38.0 )
> 10 49 (62.0)

  Patient status Alive 7 (8.9)
Censored 40 (50.6)

Dead 32 (40.5)

Table 1  Clinical characteristics

  Location of tumour  n  = 79

  Lesser curvature Uninvolved 60 (75.3)
Involved 19 (24.7)

  Greater curvature Uninvolved 70 (88.3)
Involved   9 (11.7)

  Antrum Uninvolved 35 (45.5)
Involved 34 (54.5)

  Pylorus Uninvolved 49 (62.3)
Involved 50 (37.7)

  Body Uninvolved 62 (79.2)
Involved 17 (20.8)

  Cardia Uninvolved 71 (90.9)
Involved   8 (9.1)

  Fundus Uninvolved 73 (92.2)
Involved   6 (7.8)

  Anterior wall Uninvolved 66 (84.4)
Involved 13 (15.6)

  Posterior wall Uninvolved 59 (75.3)
Involved 20 (24.7)

  Circumferential Uninvolved 66 (83.1)
Involved 13 (16.9)

Table 2  Tumour location  n  (%)

Roberts PO et al . Gastric cancer in the Caribbean



dence of  affecting patient survival. Table 3 shows the 
results of  a power analysis to determine the power of  
our study to detect varying hazard rates. We see that, at 
best, the current sample with 30 observed events (deaths) 
would have about 30% power to detect a HR of  2.5. It is 
likely that the ability of  this study to demonstrate patho-
logical prognosticators already commonly accepted in the 
literature was limited by this relatively low power. We see 
that we could detect a hazard rate of  2 with power 80%, 
if  we observed 202 deaths. As the examined cohort con-
tinues to grow yearly we can expect more robust statistics 
in future analyses. Furthermore, this study included all 
cause mortality. As the cohort continues to grow, exact 
causes of  death can be better examined and adjusted for 
according to their likely direct relation to gastric cancer 
and therapeutic intervention for this disease process.

Age, size of  tumour, number of  positive nodes found 
and total number of  lymph nodes removed were not use-
ful predictors of  survival. However, it was noted that pa-
tients who had a circumferential tumour were almost two 
and a half  times more likely to die than those without. 
There was a similar increase in the likelihood of  death for 
patients with tumours of  the cardia, as well as in those 
with venous infiltration (Table 3).

In a previous clinicopathological audit of  gastric car-
cinomas at this institution between 1993-2002, the major-
ity of  tumours (56%) were of  the antrum. The cardia was 
the third most involved site at 7.9%[4]. The current study, 
2000-2010, noted 9.1% of  cases to involve the gastric 
cardia and 54.5% involving the antrum. While the major-
ity of  gastric cancers in our population continue to be 
found in the antrum, it is worth noting the increased inci-
dence of  cancers of  the cardia. This early trend parallels 
the 29.0% to 52.2% increase in incidence of  adenocarci-
nomas of  the gastric cardia noted in the United Kingdom 
from 1984 to 1993[8]. Similarly the incidence of  cardiac 
lesions increased from 29% to 52%, in the United States 
of  America, between 1984-1993[9]. McLoughlin purports 
a generally poorer prognosis associated with cancers of  
the gastric cardia as opposed to other anatomical sites[10]. 

1912.115 person months during which time there were 
30 deaths. This yields an estimated death rate of  0.0157 
deaths per person-month, or 18.8% per person-year 
(95%CI: 0.132-0.269). This means that if  we observed 
100 persons with the disease for 1 year we would expect 
approximately 19 of  them to die.

It is noted that the results were mostly negative, that 
is many tumour characteristics did not indicate any evi-
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  Gross appearance Percentage  

     Configuration Ulcerative      56.00
Infiltrative     22.70
Exophytic      21.30

n 75
  Gross location
     Proximal Uninvolved      88.20

Involved      11.80
n 76

     Distal Uninvolved      84.20
Involved      15.80

n 76
  Histological appearance 
     Intestinal No      42.60

Yes     57.40
n 68

     Differentiation Poor      43.40
Moderate      50.90

Well        5.70
n 53

     Grade Low      43.20
Moderate      32.40

High      24.30
  Maximum extent of invasion through stomach wall 
     Mucosa Involved               100.00

n 78

     Muscularis propria Uninvolved       3.80
Involved      96.20

n 78

     Sub–Serosa Uninvolved        9.00
Involved      91.00

n 78

     Serosa Uninvolved      13.30
Involved      86.70

  Histological appearance
     Venous infiltration Absent      51.90

Present      48.10
n 52

     Perineural infiltration Absent      40.00
Present      60.00

n 35
     H. Pylori Absent      80.50

Present      19.50
n 77

     Chronic active gastritis Absent      96.20
 Present       3.80
 n 78
     Chronic gastritis Absent      59.00
 Present      41.00

n 78

     Chronic multifocal 
     Atrophic gastritis
 

Absent     70.50
Present      29.50

n 78

Table 3  Pathological characteristics

  Variable P  value

  Gender 0.9688
  Number of gastrectomies previously performed 0.6725
  Lesser curvature 0.9716
  Greater curvature 0.7928
  Antrum 0.2613
  Pylorus 0.2486
  Body 0.2581
  Cardia 0.0577
  Fundus 0.9704
  Anterior wall 0.3977
  Posterior wall 0.9507
  Circumferential 0.0370
  Diffuse 0.9389
  Intestinal 0.6020
  Grade 0.2436
  Configuration 0.2598
  Differentiation 0.2416

Table 4  Logrank test of survival functions
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Siewert I adenocarcinomas of  the gastro-oesophageal 
junction[12,13]. It would appear that the findings of  our 
study reflect such trends. 

As, both globally and locally, more proximal gastric 
tumour sites become increasingly prevalent, it is impor-
tant to note the relatively poor outcomes of  such cases 
post gastrectomy. As alluded to above, lymphatic drain-
age is thought to be a key contributor to such poor out-
comes. Accordingly it is prudent to examine the approach 
to lymph node dissection and excision employed locally, 
as well as the correlation between lymph node positiv-
ity and survivorship. Our study did not demonstrate any 
significant influence of  either lymph node positivity or 
total number of  nodes resected on survivorship. How-
ever, Shimada et al[14] (2001)  with a much larger cohort 
(982) concluded that the involvement of  three or more 
metastatic lymph nodes is an independent prognostic 
factor with a sharp decrease in 5-year survivorship of  pa-
tients with greater than two nodes. An Italian randomised 
trial involving 615 gastric cancer patients demonstrated 
significant decrease in all-cause mortality varying propor-
tionately with number of  lymph nodes removed up to 25. 
The authors suggest a minimum of  25 nodes be removed 
for better long term survivorship[15]. Our study saw an 
average of  only 8 nodes being removed. During this time 
at our institution the standard procedure performed was 
that of  D1 gastrectomy. This was due to lack of  person-
nel trained in D2 gastrectomy technique. The American 
Joint Committee on Cancer recommends a minimum of  
15 lymph nodes be examined for accurate staging of  gas-
tric cancer as retrieved by D2 lymphadenectomy[16]. Only 
4 of  the 79 specimens reviewed met this recommenda-
tion, as D1 gastrectomies were performed. Interestingly, 
Schoenleber et al[17] suggest that the single most influen-
tial factor in optimising the number of  lymph nodes re-
trieved, and consequently the number of  positive lymph 

This prognosis is likely a consequence of  more extensive 
lymphatic drainage of  the region, and later diagnosis[10,11]. 
In this study a HR of  2.685 (P = 0.069) reflected, al-
though not significantly, this increased risk of  mortality. 
Kaplan-Meier curves demonstrate the decreased survi-
vorship of  cardiac gastric cancers in this Jamaican cohort. 
Finally, the Logrank test trended toward significance with 
a P value of  0.0577. 

This study made evident a significant HR of  2.424 
(P = 0.044) for patients with circumferential resection 
margin (CRM) involvement post-gastrectomy. Logrank 
survival tests reflect this decreased survivorship with a 
P value of  0.0370. This applies to cancers of  the cardia 
with extension into the distal oesophagus. CRM involve-
ment has been shown to be an important prognostication 
factor for oesophageal cancer. Several studies have shown 
a poor prognosis in patients with potentially resectable 
malignancies of  the distal 5 cm of  the oesophagus and 
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Figure 1  Kaplan-Meier survival. A: Estimate of gastric cancer (2000–2010); B: Estimate of patients with involvement of the Cardia; C: Estimate of patients with tu-
mour involving the circumferential resection margin; D: Estimate of patients with venous infiltration. CRM: Circumferential resection margin.

  Predictor HR P value 95%CI

  Cardia
     Involved vs uninvolved 2.685 0.069 0.927 7.779
  Circumferential
      Involved vs uninvolved 2.424 0.044 1.025 5.732
  Venous infiltration
     Present vs absent 2.502 0.055       0.98 6.384
     Age 1.007 0.643 0.978 1.037
     Size  0.992 0.897 0.877 1.122
     Positive lymph nodes 1.059 0.118 0.986 1.137
     Total lymph nodes   
     removed

0.981 0.603 0.911 1.055

  Type of surgery
     Total gastrectomy vs 
    subtotal gastrectomy

      1.45 0.417 0.591 3.553

    Presence of Helicobacter pylori 0.456 0.198 0.138 1.508

Table 5  Single predictor cox regression models
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Finally, modification of  not only surgical but pathol-
ogy staff  practices may improve survivorship. Alteration 
of  D2 gastrectomy to preserve pancreas and spleen has 
been shown to increase survival of  stage three gastric 
cancer patients without any added risk of  mortality or 
morbidity compared to D1 gastrectomy[24]. As previously 
mentioned, level of  training of  the pathology staff  signif-
icantly affects the rate of  retrieval of  lymph nodes from 
surgical specimens. Education of  relevant staff  should 
be of  benefit in that regard. Also, implementation of  a 
surgical protocol ensuring AJCC recommendations, such 
as appropriate lymph node dissection, are followed, may 
improve specimen yield and thus diagnostic relevance. 
Epidemiological mapping of  gastric cancer in the Afro-
Caribbean population is of  worldwide significance as, 
interestingly, relative rates of  gastric cancer by ethnicity in 
England have been shown to be higher in black persons 
of  Caribbean heritage[25].
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are being developed to do just that.  The Maruyama com-
puter program was used retrospectively to predict lymph 
node involvement by level and the results compared to 
actual pathological specimen findings. The prediction rate 
was highly accurate (82%-96%)[19]. This high predictive 
accuracy has been reproduced[20].

This study has also demonstrated an almost sig-
nificant HR of  2.5 with regard to the survivorship of  
patients with tumours featuring venous infiltration (P = 
0.055). A retrospective analysis, done in China, of  487 
gastric cancer patients showed that lymphatic or blood 
vessel invasion in the presence of  metastatic lymph node 
disease significantly decreased survivorship post gastrec-
tomy[21]. In our study, all but two of  the histological speci-
mens had positive nodes, therefore a similar overall trend 
was observed. Additionally, a study, done in South Korea, 
of  280 node negative patients demonstrated significant 
worsened prognosis for patients with blood vessel inva-
sion[22]. 

Given that there is sufficient evidence in the literature 
that some of  these characteristics are clear indicators of  
survival, we could conclude that our study lacked the 
power to sufficiently detect the results. Specifically, a haz-
ard rate of  2 with power of  80 would require 202 deaths 
to be observed and this would take about 30 years at 
our institution. This type of  study would provide useful 
information for the Caribbean. We believe that it would 
be prudent to continue following this cohort of  persons 
as well as enrolling new patients who are diagnosed with 
gastric cancer in order to better understand factors affect-
ing survival in our population.

Of  note, in this retrospective study we did not inves-
tigate the effect of  chemotherapeutic interventions on 
survivorship. Numerous clinical trials have demonstrated 
the positive effect of  such treatment on postoperative 
survival times of  gastric cancer patients vs having just 
surgery[23]. 
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