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Abstract

Aim and Objectives: �is study was done to assess the outcomes in Periampullary Carcinoma patients who received Adju-
vant Chemoradiation a�er surgical resection. �e primary objectives were to assess the overall survival and disease free sur-
vival. �e secondary objectives were to assess the patterns of relapse and also to evaluate the prognostic factors for survival.

Methods: Using a retrospective review, the overall survival, disease free survival, locoregional recurrence rates and prognos-
tic factors were assessed for patients with Periampullary Carcinoma treated with Adjuvant Chemoradiation at Regional Can-
cer Centre, �iruvananthapuram from March 1st 2014 to March 31st 2020.

Results and Discussion: A total of 92 patients were included in this study. �e 2 year disease free survival (DFS) was 52%
and overall survival (OS) was 62.2% for the entire cohort. At a median follow up of 48.5 months, 45 (48.9%) patients re-
lapsed. Only 7 patients (15.5%) developed isolated loco-regional recurrences and 16 patients (35.5%) had loco-regional re-
currences associated with distant metastases. Higher clinical and pathological stage as well as presence of perineural inva-
sion, poorly di�erentiated histology and Classical type of Surgery were associated with a poorer outcome. �e results of this
study as well as the prognostic factors on survival are consistent with that obtained in previous similar studies from litera-
ture.

Conclusion: �e results of this retrospective study suggest that Adjuvant Chemoradiation a�er curative resection of periam-
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pullary carcinoma, especially for locally advanced disease had survival advantage even though the long term prognosis is
poor.

Keywords: Outcome; Periampullary Carcinoma; Adjuvant Chemoradiation; Prognosis; Chemoradiation=

Introduction

Periampullary  Carcinoma  comprises  heteroge-
nous group of neoplasms arising from head of pancreas, am-
pulla of Vater, distal common bile duct and second part of
duodenum  [1].  True  periampullary  carcinomas  include
those  arising  from  ampulla  of  Vater,  distal  common  bile
duct  and  second  part  of  duodenum  [1].  �e  incidence  is
about  0.5-2%  of  all  gastrointestinal  neoplasms  and  20%  of
all  tumors  of  the  extrahepatic  biliary  tree  [2-4]  and  also
prognosis  is  generally  poor.

�e curative treatment for periampullary Carcino-
ma  is  complete  surgical  resection  and  a  sophisticated  ap-
proach for diagnosis and treatment is needed to make sure
that patients with periampullary carcinomas are treated opti-
mally [11,17]. Localized disease is usually treated by pancre-
aticuduodenectomy which is considered the standard surgi-
cal procedure for ampullary carcinoma.

�e  outcome  of  resected  ampullary  cancer  de-
pends on the extent of local invasion, status of the surgical
margins, presence or absence of nodal metastases and patho-
logical subtype [21]. Five-year survival rates following pan-
creaticoduodenectomy range from 64 to 80 percent for pa-
tients with node-negative disease, and from 17 to 50 percent
for  node-positive  disease  [22,23].  �ere  is  no  exact  agree-
ment regarding the optimal management of patients a�er re-
section  of  periampullary  Carcinoma.  Various  clinical  trials
have compared the e�cacy of Adjuvant Chemotherapy and
Adjuvant Chemoradiation.

In  a  meta-analysis  of  10  retrospective  studies  in
2016,  patients  who received either  Adjuvant  Chemo radia-
tion or no Adjuvant therapy a�er resection of an ampullary
Carcinoma, concluded that adjuvant Chemoradiation signif-
icantly reduced the risk of death even though more patients
had locally advanced disease or nodal metastases in the treat-
ed group [35]. But the use of chemotherapy alone or chemo-

radiation or both adjuvant therapies following pancreatecto-
my is still unclear and also no global consensus has emerged
suggesting superiority of any.

In  our  hospital  Regional  Cancer  Centre,  Trivan-
drum,  all  patients  with  pathological  stage  pT2  and  above,
pathological  Node  positive  disease,  inadequate  nodal  sam-
pling, or HPR showing aggressive features (margin positive
disease,  perineural  invasion  and  lymphovascular  invasion)
are  given  Adjuvant  Chemoradiation  followed  by  Adjuvant
Chemotherapy.  Hence  in  this  study  we  assess  the  clinical
outcome, patterns of relapse as well as prognostic factors in
periampullary carcinoma patients treated with adjuvant che-
moradiation.

Aim

To  assess  the  clinical  outcome  in  Periampullary
Carcinoma patients treated with Adjuvant Chemoradiation
at Regional Cancer Centre, Trivandrum during the time pe-
riod 01-03- 2014 to 31-03-2020.

Objectives

Primary

To assess the Overall Survival and Disease free sur-
vival

Secondary

To assess the patterns of relapse.

To evaluate the prognostic factors for survival.

Methodology

Study Design – Retrospective Study

Study  Population-Patients  registered  in  Regional
Cancer  Centre,  Trivandrum  with  the  diagnosis  of  Periam-
pullary carcinoma between 01-03-2014 to 31-03- 2020 who
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were treated with Adjuvant Chemoradiation.

Inclusion Criteria

1. Age 18 to 70 Ys

2. ECOG PS ≤ 2

3.  Histologically  proven  Periampullary  Carcino-
ma.

4.  Patients  who  received  Adjuvant  treatment  at
RCC  a�er  Radical  Surgery

5. Location of primary tumour – Ampulla of vater
and distal CBD

Exclusion criteria

i. Past history of malignancy

ii. Previous Chemotherapy and Radiotherapy

iii. Neuroendocrine tumours of the pancreas

Procedure

�e  study  was  started  a�er  obtaining  approval
from the institutional review board on 3/11/2020 (IRB No-
11/2020/01). �e case sheets of the patients diagnosed with
periampullary carcinoma, who received Adjuvant chemora-
diation  during  the  speci�ed  time  period  were  retrieved
from the medical records department. �e demographic da-
ta  of  patients,  baseline  investigations,  stage  of  the  disease,
nature of primary treatment, adjuvant treatments, follow up
were  collected  from  the  case  records  and  the  same  details
were �lled up in the structured proforma.

Periampullary carcinoma patients a�er surgical re-
section  were  the  population  considered  for  Adjuvant  Che-
moradiation  a�er  Multidisciplinary  tumor  board  discus-
sion. �ose who received only Adjuvant Chemotherapy and
Adjuvant  Radiation  alone  were  not  included  in  the  study
and hence not analyzed. Also the patients who were kept on
follow  up  only,  post-surgery  were  not  included  and  ana-
lyzed.

Patients  diagnosed  with  periampullary  carcinoma
a�er undergoing radical surgery, depending upon their post-

operative histopathology report were subjected to Adjuvant
treatment.  Adjuvant  therapy  usually  starts  6-8  weeks  a�er
surgical resection. Patients planned for Adjuvant Chemora-
diation were simulated in a CT Simulator in supine position
with  comfortable  bladder  �lling,  and  immobilized  using
wing  board  a�er  obtaining  informed  consent.  Intravenous
contrast  and  oral  contrast  were  administered  for  simula-
tion. Topographic images were taken from T4-L5 in 2.5mm
cuts. �e acquired images were then sent to 3D Treatment
Planning system. �e same were used for contouring as per
RTOG contouring guidelines [54].

Majority of them were planned using IMRT tech-
nique,  delivering  a  dose  of  45Gy  over  25fractions  using
6MV  photons.  Almost  all  of  them  were  given  concurrent
chemotherapy  during  the  course  of  radiation  treatment,
most  of  them  received  Concurrent  Tab  Capecitabine
825mg/m2 twice daily per orally on all days of Radiation. Af-
ter completion of the proposed treatment course of Concur-
rent  chemoradiation  they  were  asked  to  report  a�er  1-2
months. �e consideration of Adjuvant Chemotherapy was
under  the  discretion  of  the  treating  physician.  Most  of  the
patients received Adjuvant Chemotherapy with Intravenous
Gemcitabine 1gm/m2.

�e patients were followed up a�er completion of
treatment  at  serial  intervals  with  clinical  examination  and
monitoring of serum CA 19-9 levels along with imaging as
and when indicated. �ey were followed up at 3 monthly in-
terval  for  �rst  2  years,  6  monthly  interval  for  next  5  years
and yearly follow up therea�er. �e followup data was up-
dated until 31st August 2021. In case of clinical suspicion or
raised  tumour  marker  on  follow  up  evaluation,  they  were
subjected to Imaging to rule out recurrence or development
of a new primary if any.

Overall survival was calculated from the date of di-
agnosis  to  the  date  of  death  or  last  follow up.  Disease  free
survival was calculated from the date of surgery to the date
of disease recurrence. Patterns of relapse were collected and
recorded  from  the  case  sheets.  Any  relapse  at  the  primary
site  (tumour  bed  and  anastomotic  site)  or  regional  node
were  taken as  loco regional,  while  relapse  at  any other  site
was considered as systemic relapse. �e management of re-
current  disease,  if  Radical  or  Palliative  and  mode  of  treat-
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ment was also collected from the case �les.

Results

Patient Characteristics

Data of 92 were available for retrospective analysis
with  a  median  age  of  56  years  (30-70  years),  53  patients
(57.6%)  were  males  and  39  patients  (42.4%)  were  females.
Only 24 male patients (26%) were smokers.

Most  of  the  patients  had  comorbidities,  diabetes

being  the  most  common  among  them.  While  19  patients
(20.7%) had an ECOG performance status of 1, the remain-
ing 73 patients (79.3%) had ECOG Performance status 2.

Sixty-three  patients  (68.5%)  had  primary  symp-
toms as loss of appetite,  followed by jaundice (67.4% ) and
itching (52.2%).

�irty-two patients (34.7%) had elevated CA 19-9
levels  and  only  seven  patients  (7.6%)  had  associated  galls-
tones.

Table 1: Baseline patient characteristics

PATIENT CHARACTERISTICS (Total no.of patients=92)N (%)

Age Group(30-70 years)(Median age-56 years) < 50 years 25 (27.1%)

>_ 50 years 67 (72.8%)

Gender Males 53 (57.6%)

Females 39 (42.4%)

ECOGPerformance Status ECOG PS-1 19 (20.7%)

ECOG PS- 2 73 (79.3%)

Habitual History Smoker 23 (25%)

Alcoholic 6 (6.5%)

Comorbidities Diabetes Mellitus 36 (39.1%)

Presenting Symptom Loss of appetite 63 (68.5%)

Jaundice 62 (67.4%)

Itching 48 (52.2%)

Elevated CA 19-9(Range 15- 512)(Median CA 19-- 124) 32 (34.7%)

Tumour Characteristics

�e location of primary tumour was con�rmed by
histopathology report. Seventy two patients (78.26%) had tu-
mour  located  in  the  ampulla  of  vater  and  distal  common
bile  duct  was  the  primary  site  of  tumour  in  20  patients
(21.73%).

Majority  of  the  patients  (78.2%)  had  moderately
di�erentiated  grade  of  Adenocarcinoma.  �e  histology  of
pancreaticobiliary and intestinal type was reported only in 5
patients each (5.4%), the histology status of remaining 82 pa-
tients were uncategorised.

Majority  of  the  patients  had  pT3  disease  (61  pa-
tients, 66.3%), and 30 patients (32.5%) had early stage (pT1
& T2) disease. Only 31 patients (33.6%) had twelve or more
lymph nodes being removed during surgery which was tak-
en as adequate nodal dissection. While most patients (49 pa-
tients,  53.2%)  were  lymph  node  negative,  31(33.6%)  and
12(13%)  patients  had  pN1  and  pN2  disease  respectively.

Forty  three  patients  (46.7%)  had  composite  stage
III, while 21 (22.8%) and 28 (30.4%) patients had stage I &
II disease respectively.

Post-operative  histopathology  report  showed  that
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17 patients (18.5%) had lymphovascular invasion and 21 pa-
tients (22.8%) had perineural invasion.

�e  histopathology  report  of  46  patients  (50%)
con�rmed  in�ltration  of  duodenal  wall  and  that  of  23  pa-
tients (25%) had pancreatic invasion.

Table 2

Pre-treatment tumour characteristics (Total no.of patients=92)N (%)

IHBRD (mild to moderate) 86 (93.4%)

CBD dilated (mild to moderate) 89 (96.7%)

Required Preoperative biliary drainage 30 (32.6%)

Regional Lymphadenopathy 19 (20.6%)

Table 3: Post-treatment tumour characteristics

Location Ampulla of Vater (Total no.of patients=92) N(%)

72 (78.26%)

Distal CBD 20 (21.73%)

Grade of tumour Well di�erentiated Adenocarcinoma 18 (19.5%)

Moderately di�erentiated Adenocarcinoma 72 (78.2%)

Poorly di�erentiated Adenocarcinoma 2 (2.1%)

Histology Intestinal type 5 (5.4%)

Pancreaticobiliary type 5 (5.4%)

Unclassi�ed 82 (89.1%)

Pathological T stage p T1 4 (4.3%)

p T2 26 (28.2%)

p T3 61 (66.3%)

p T4 1 (1%)

Pathological N stage p N0 49 (53.2%)

p N1 31 (33.6%)

p N2 12 (13%)

Pathological stage
(composite)

Stage I 21 (22.8%)

Stage II 28 (30.4%)

Stage III 43 (46.7%)

Type of Resection R0 resection 91 (98.9%)

R1 resection 1 (1%)
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LVSI Present 17 (18.5%)

Absent 75 (81.5%)

PNI Present 21 (22.8%)

Absent 71 (77.1%)

Duodenal wall in�ltration Present 46 (50%)

Absent 46 (50%)

Pancreatic Invasion Present 23 (25%)

Absent 69 (75%)

Table 4: Distribution of pathological composite stage among study population

Composite Stage Pathological Stage (Total no.of patients=92)N (%)

Stage I(N=21, 22.8%) pT1N0M0 2 (2.17%)

pT2N0M0 19 (20.65%)

Stage II(N=28, 30.4%) pT3N0M0 28 (30.43%)

Stage III(N=43, 46.7%) pT1N2M0 2 (2.17%)

pT2N1M0 6 (6.52%)

pT2N2M0 1 (1.08%)

pT3N1M0 24 (26.08%)

pT3N2M0 9 (9.78%)

pT4N1M0 1 (1.08%)

Treatment Characteristics

Patients  included  in  the  study  received  Adjuvant
treatment a�er curative surgery. �e curative surgery was ei-
ther  Pylorus  preserving  Pancreaticoduodenectomy (82.6%)
or  classical  surgery  (17.4%).  Only  1  patient  had  R1  resec-
tion.  All  patients  underwent  feeding  jejunostomy  along
with  the  surgery.

�e median interval between surgery and the start
of Adjuvant treatment was 62 days (Range-38-74 days).

All  92 patients received adjuvant chemoradiation,
this was followed by chemotherapy in 84 patients, 8 patients
were unwilling and did not receive adjuvant chemotherapy.

�e technique of Radiation delivery was IMRT or
IGRT in 54 patients (58.6%), 3DCRT in 38 patients (41.3%).

85 patients received radiation to a dose of 45 Gy in
25  fractions,  6  patients  received  45  Gy  in  23  fractions  and
one patient 50 Gy in 25 fractions. Only one patient had in-
terruption  in  the  radiation,  for  a  period  of  17  days  due  to
personal reasons, the patient received 2 additional fraction-
s(3.6 Gy in 2 fractions) as gap correction.

�e Concurrent Chemotherapy agent used in ma-
jority of  the patients (N=86, 93.5%) was Oral  Capecitabine
at a dose of 825mg/m2 twice daily. Other regimen used was
IV  5-Fluorouracil  500mg  on  the  �rst  three  and  last  three
days of Radiation.

A�er  the  completion  of  Adjuvant  Chemoradia-
tion,  84 patients (91.3%) received Adjuvant Chemotherapy
with a median interval of 34 days. �e most common Che-
motherapy  agent  used  was  IV  Gemcitabine  1  g/m2  D1D8
three  weekly  (82.6%)  upto  six  cycles.  Other  agents  used
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were Capecitabine, 5 Flurouracil and Calcium Leucovorin.

Treatment Outcome

A�er  a  median  follow-up  of  48.5  months,  out  of
the 92 patients with periampullary carcinoma treated by rad-
ical  intent  with  curative  surgery  followed by  adjuvant  che-
moradiation  and  chemotherapy,  45  patients  developed  re-
currence during the follow-up period.

8  patients  had  marker  elevation  during  follow up
and  were  evaluated  for  recurrence  and  relapse.  Out  of

which only 2 of them had radiological and clinical evidence
of recurrence.  �e remaining 6 patients had only transient
elevation of CA 19-9 and the serum marker reverted back to
normal on further follow-up.

Survival Outcomes

Overall survival time was calculated from the date
of diagnosis to the date of death or last follow up. Survival
was estimated using Kaplan Meier method. �e 2 year over-
all  survival  for  the  entire  group  of  patients  analysed  was
62.2%.

Table 5

Median Follow up 48.5 months

Follow up at 2 years 84%

Overall Survival at 2 years 62.2% (SE-0.052%)

Chart No 1: Kaplan Meier plot of OS

Disease  free  survival  (DFS)  was  calculated  from the date of surgery to the date of disease recurrence. DFS at
2 years was 52%.
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Chart No 2: Kaplan Meier plot of DFS

Patterns of Relapse

Any  relapse  at  the  primary  site  (tumour  bed  and
anastomotic site) or regional node was taken as loco region-
al, while relapse at any other site was considered as systemic

relapse. In this study out of 45 patients who relapsed, 22 pa-
tients (48.8%) had systemic relapse,  7 patients (15.5%) had
locoregional relapse and remaining 16 patients (35.5%) had
a combination of both.

Figure 3: Venn diagram showing the pattern of relapse
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Out  of  45  patients  who  relapsed,  23  patients
(51.1%)  had  stage  III  disease  initially,  whereas  only  9  pa-
tients (20%) of Stage I had relapse.

In the study, total 38 patients had systemic relapse
and the sites  of  relapse were liver being the most  common
(21 patients-55.2%) followed by lung (9 patients-23.6%) and
bone (8 patients-21%).

On  relapse,  patients  were  treated  with  Palliative
Chemotherapy and Radiotherapy. Best supportive care was
the option in patients with poor performance status. Out of
these, 39 patients died due to disease progression and only 6
patients were alive with disease at the time of data analysis.

Survival Analysis of Prognostic Factors

Patient Related Factors

�e patient-related factors with potential prognos-
tic value with respect to 2 years overall and disease-free sur-
vival were estimated using Cox-regression model. Age, gen-
der and habits of the study population were analysed to eval-
uate the impact on survival. A p value of <0.05 was consid-
ered as signi�cant. It was observed that none of the patient

related factors had a signi�cant in�uence on survival.

Tumour Related Factors

Various tumour related factors were recorded and
analyzed.  �e  tumour-related  factors  included  location,
pathological  T  and  N  stage,  grade,  lymphovascular  inva-
sion,  perineural  invasion  and  pancreatic  invasion.

�ere was a signi�cant di�erence in overall survi-
val by pathological nodal stage (2 year OS for pN0 patients
was 72.3% and that for pN1 and pN2 patients was 50.2%; p
value-0.037). Also patients with poorly di�erentiated histol-
ogy  had  a  poorer  disease  free  survival  when  compared  to
those  with  well  and  moderately  di�erentiated  histology  (2
year DFS for patients with moderate and poorly di�erentiat-
ed  histology  was  47.4% and  it  was  72.8% for  patients  with
well di�erentiated histology; p value-0.032).

Patients with perineural invasion had shorter Over-
all  and Disease  free  Survival  when compared to those who
did  not  have  perineural  invasion  (2  year  OS  for  patients
with PNI was 41.3% and for those without PNI was 67.8%;
p value-0.011, 2 year DFS for patients with PNI was 34.4%
and for those without PNI was 56.5%; p value-0.035).

Table 6: E�ect of tumour-related characteristics on survival outcome

OS(%) SE (%) P value DFS(%) SE (%) P value

Location of
tumour

Ampulla of vater (N=72) 67.5 0.057 0.192 52 0.062 0.829

Distal CBD(N=20) 45.0 0.111 51.3 0.117

Pathological T
stage

pT1 & pT2 (N=30) 72.0 0.084 0.175 50.1 0.094 0.745

pT3 & pT4 (N=62) 57.5 0.065 52.8 0.067

Pathological N
stage

pN0 (N=49) 72.3 0.065 0.037 60.1 0.073 0.105

pN1 & pN2(N=43) 50.2 0.080 42.4 0.079

Grade of tumour Well di�erentiated(N=18) 69.9 0.113 0.225 72.8 0.117 0.032

Moderately & poorly
di�erentiated(N=74) 60.5 0.058 47.4 0.060

LVSI Present (N=17) 41.8 0.128 0.110 41.3 0.127 0.362

Absent (N=75) 66.5 0.056 54.2 0.060

PNI Present (N=21) 41.3 0.117 0.011 34.4 0.113 0.035
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Absent (N=71) 67.8 0.057 56.5 0.061

Pancreatic
invasion

Present (N=23) 60.1 0.104 0.902 57.7 0.108 0.358

Absent (N=69) 63.0 0.060 49.7 0.063

Treatment Related Factors

Preoperative biliary drainage, type of surgery, tech-
nique  of  Radiation  and  Adjuvant  Chemotherapy  were  the
treatment related factors which were analysed.

It  was  observed  preoperative  biliary  drainage  did
not have any impact on survival.

Patients  who  underwent  Pylorus  preserving  pan-
creaticoduodenectomy  had  a  better  overall  survival  than
those  who  underwent  Classical  surgery  (2  year  OS  for  pa-

tients who underwent PPPD was 65.9% and it was 43.1% for
those who underwent Classical Surgery, p value-0.045).

Univariate Analysis

Univariate  Cox  regression  for  OS  and  DFS  was
done for various prognostic factors. It was observed that the
risk of death was lower for patients who underwent PPPD,
who did not have PNI and who had pathological N0 stage.

Cox  regression  analysis  for  DFS  showed  that  risk
of recurrence was higher for patients with perineural  inva-
sion and those with poorly di�erentiated histology.

Table 7: Univariate Cox regression for OS

Variables Hazard Ratio 95.0% CI for HR p value

Lower Upper

Age >50 V/S <=50 1.325 0.728 2.410 0.358

Gender Female V/S Male 1.110 0.647 1.904 0.706

Location Distal CBD V/S Ampulla of Vater &
Second part of duodenum 1.483 0.817 2.692 0.195

Pre-op biliary drainage Yes V/S No 1.376 0.784 2.416 0.266

Type of Surgery Classic +FJ V/S PPPD +FJ 1.974 1.002 3.887 0.049

LVSI Yes V/S No 1.720 0.877 3.375 0.115

PNI Yes V/S No 2.183 1.178 4.045 0.013

Pancreatic invasion Yes V/S No 0.962 0.515 1.796 0.902

pT Stage pT3 & pT4 V/S pT1 & pT2 1.506 0.829 2.736 0.179

pN Stage pN1 & pN2 V/S pN0 1.761 1.028 3.018 0.040

Grade of tumour Poorly & Moderately di�erentiated
V/S Well di�erentiated 1.590 0.747 3.384 0.229

Technique of Radiation IMRT & IGRT V/S 3DCRT 1.436 0.819 2.515 0.206

Adjuvant Chemotherapy Gemcitabine V/S No Adjuvant
Chemotherapy 1.265 0.392 4.081 0.694

Others V/S No Adjuvant
Chemotherapy 1.082 0.241 4.856 0.918
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Table 8

Variables Hazard Ratio 95.0% CI for HR p value

Lower Upper

Age >50 V/S <=50 1.335 0.713 2.497 0.367

Gender Female V/S Male 1.201 0.687 2.100 0.520

Location Distal CBD V/S Ampulla of Vater &
Second part of duodenum 1.074 0.561 2.056 0.829

Pre-op biliary drainage Yes V/S No 1.535 0.870 2.706 0.139

Type of Surgery Classic +FJ V/S PPPD +FJ 1.767 0.875 3.566 0.112

LVSI Yes V/S No 1.368 0.695 2.691 0.365

PNI Yes V/S No 1.932 1.036 3.604 0.038

Table 9: Univariate Cox regression for DFS

Pancreatic invasion Yes V/S No 0.732 0.374 1.430 0.361

pT Stage pT3 & pT4 V/S pT1 & pT2 1.103 0.608 2.001 0.746

pN Stage pN1 & pN2 V/S pN0 1.579 0.903 2.758 0.109

Grade of tumour Poorly & Moderately di�erentiated V/S Well
di�erentiated 2.645 1.047 6.682 0.040

Technique of Radiation IMRT & IGRT V/S 3DCRT 1.264 0.713 2.240 0.423

Adjuvant Chemotherapy Gemcitabine V/S No Adjuvant Chemotherapy 3.852 0.530 27.976 0.182

Others V/S No Adjuvant Chemotherapy 3.648 0.407 32.709 0.248

Multivariate Analysis

Multivariate analysis showed signi�cant di�erence
in  OS in  terms  of  type  of  surgery  and perineural  invasion.
Patients who underwent Classical Surgery had a hazard ra-
tio  of  2.169  (95%  CI  for  HR  1.094  -4.298)  as  compared  to
those  who  underwent  Pylorus  preserving  pancreaticoduo-
denectomy. �e hazard ratio for patients with perineural in-

vasion was 2.341 (95% CI for HR 1.256 -4.363) when com-
pared to those without perineural invasion.

�ere was a signi�cant di�erence in DFS with re-
spect  to  grade  of  tumour  in  multivariate  analysis.  Patients
who had moderate to poorly di�erentiated histology had a
hazard ratio of 2.645 (95% CI for HR 1.047 -6.682) as com-
pared to those who had well di�erentiated histology.

Table 10: Multivariate Cox regression for OS

Variables Hazard Ratio 95.0% CI for HR p value

Lower Upper

Surgery Classic +FJ V/S PPPD+FJ 2.169 1.094 4.298 0.027

PNI Yes V/S No 2.341 1.256 4.363 0.007
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Table 11: Multivariate Cox regression for DFS

Variables Hazard Ratio 95.0% CI for HR p value

Lower Upper

Grade of tumour Poorly & Moderately di�erentiated V/S Well
Di�erentiated 2.645 1.047 6.682 0.04

Discussion

Periampullary  carcinoma  contributes  to  only  a
small proportion of GI malignancies worldwide and is asso-
ciated with a poor survival even in patients who had under-
gone a curative resection. Adjuvant treatment including Ad-
juvant  chemoradiation  and  Chemotherapy  are  given  a�er
surgery in an attempt to improve survival  even though th-
ese modalities have toxicities.

In  our  hospital  Regional  Cancer  Centre,  Trivan-
drum,  all  patients  with  pathological  stage  pT2  and  above
,pathological  Node positive disease,  inadequate nodal sam-
pling, or HPR showing aggressive features (margin positive
disease,  perineural  invasion  and  lymphovascular  invasion)
are  given  Adjuvant  Chemoradiation  (45Gy/25#  with  Con-
current Capecitabine) followed by Adjuvant Chemotherapy
(Inj  Gemcitabine  1g/m2  IV  D1  D8  Q  3  weekly  x  4-6  cy-
cles).�is study was done to evaluate the survival outcomes
in  patients  with  resected  periampullary  carcinoma  treated
with Adjuvant Chemoradiation.

�e �rst study showing an e�ect of Adjuvant Che-
moradiation  in  pancreatic  Cancer  was  the  GITSG  trial  in
which  the  e�cacy  of  combined  radiation  and  �uorouracil
as adjuvant therapy for pancreatic cancer was evaluated, but
they excluded patients with Periampullary Carcinoma [27].
�e  median  survival  for  the  treatment  group  (20  months)
was  signi�cantly  longer  than  that  observed  for  the  control
group (11 months) and hence the study was closed prema-
turely.

In  this  study  overall  survival  at  24  months  was
62.2%  and  median  follow  up  was  48.5  months.  �e  land-
mark trial  by Klinkenbijl  and colleagues,  EORTC Phase III
trial evaluating the role of Adjuvant Radiotherapy and 5-Flu-
orouracil  a�er  curative  resection  of  cancer  of  the  pancreas
and Periampullary Region [32] had an estimated 2 year OS

of  70%  for  periampullary  carcinoma  patients  treated  with
Adjuvant  Chemoradiation.  In  the  ESPAC3  trial  [28]  the  2
year  OS  for  Adjuvant  chemotherapy  arm  (Gemcitabine  as
well  as  Fluorouracil  plus  folinic  acid  group)  was  around
65%  and  the  median  survival  was  35.2  months.  �e  good
survival  outcome in  our  study  could  also  be  in�uenced  by
the fact that 22% of our patients had stage I disease.

45  patients  relapsed  in  this  study  and  as  evident
from literature sources [32,33] systemic relapses were more
than loco regional recurrences. Liver was the most common
site of relapse (55.2%) followed by lung and bone. �is was
similar  to  the  collaborative  study  conducted  at  the  John
Hopkins  hospital  and  Mayo  Clinic  where  24.7%  had  liver
metastasis. In the EORTC Phase III trial [32] also liver was
the most common site of relapse (34%).

From the available literature [20,21] the tumour re-
lated  factors  that  predicts  the  survival  were  pathological
stage, grade of the tumour, presence of lymphovascular inva-
sion and perineural invasion. Patients with advanced patho-
logical stage, poorly di�erentiated histology, LVSI and PNI
have poor survival outcome [20].

In  this  study,  patients  with  early  pathological  T
stage had a better survival trend compared to those with lo-
cally advanced disease (2 year OS for pT1 and pT2 was 72%
and that for pT3 and pT4 was 57.5%, p value 0.175) howev-
er it was not statistically signi�cant. �e study conducted at
the  Institute  of  Liver  and  Biliary  Sciences,  New  Delhi  by
Baghmar & Agrawal in which the sample size was 95 (simi-
lar to this study) also showed poor overall survival for patho-
logical  T3  and  T4  tumours  when  compared  to  early  stage
and this was statistically signi�cant.

In  this  study,  patients  with  lymph  node  involve-
ment  (pN1  and  pN2)  had  shorter  disease  free  and  overall
survival when compared to patients with no lymph node in-
volvement (2 year OS for pN0 and pN1 pN2 was 72.3% and
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50.2% with p value 0.037, 2 year DFS for pN0 and pN1 pN2
was 60.1% and 42.4% with p value 0.105). A similar �nding
was observed in the Indian study conducted by Baghmar, in
which 59 pathological node positive patients had poorer sur-
vival  when compared  to  node  negative  patients  (pN+--HR
2.4 (1.17–5.1); p value-0.017 for OS and HR 3.5 (1.6–7.6); p
value- 0.002 for PFS. Also in the French multicentric study
conducted by Robert and colleagues (21) the median DFS as
well as OS was found to be signi�cantly shorter for patients
with lymph node metastases than that  for patients  without
lymph  node  involvement  (Median  DFS  for  pN0  was  21.1
months and for pN+ was 121 months ; p value= 0.0001, Me-
dian  OS  for  pN0  was  124.5  months  and  for  pN+  was  37
months; p value= 0.0002).�e study conducted in Germany
by Lemke and colleagues (20), where survival and prognos-
tic  factors  in  Pancreatic  and  Ampullary  Cancer  were  anal-
ysed, it was observed that, absence of lymph node metasta-
sis substantially improved survival in ampullary cancer, but
not in pancreatic ductal adenocarcinoma. �is could be be-
cause in that study majority of the patients with pancreatic
cancer were diagnosed with a histopathologically-advanced
primary tumor (pT3 and pT4) and existence of lymph node
metastases (pN1).

�is study had only 31 patients (33.6%) with ade-
quate nodal dissection (twelve or more lymph nodes being
removed during  surgery).  �e study  conducted  by  Falconi
and colleagues published in the Annals of Surgical Oncolo-
gy in 2008 [26] evaluating the prognostic relevance of num-
ber of lymph nodes being resected in Carcinoma of Ampul-
la of Vater concluded that patients with sixteen or more re-
sected  lymph  nodes  had  a  5-year  disease-speci�c  survival
(DSS) of  81% compared with 45% in those who had lower
number  of  lymph  nodes  being  resected  with  p  value  of
0.001.  Also  the  role  of  extended  retroperitoneal  lympha-
denectomy for Periampullary Carcinoma was evaluated in a
single institutional series at �e Johns Hopkins Medical In-
stitutions, Baltimore, Maryland [18,25].

�e  study  had  4  patients  with  pathological  T1
stage  and  all  of  them  relapsed,  2  patients  had  associated
pathological  N2  disease  and  the  other  two  had  inadequate
lymph  node  sampling.  �is  �nding  suggests  that  as  men-
tioned  in  the  previous  trials  lymph  node  involvement  has
more prognostic importance than tumor extent in determin-

ing survival of patients with Periampullary Carcinoma.

�e study had eighteen patients with well di�eren-
tiated  histology  and  they  had  better  survival  outcome  (2
year  OS for  well  di�erentiated  tumours  vs  moderately  and
poorly di�erentiated tumours was 69.9% and 60.5% with p
value -0.225,  2 year DFS for well  di�erentiated tumours vs
moderately  and  poorly  di�erentiated  tumours  was  72.8%
and 47.4% with p value -0.032). �e Indian study by Bagh-
mar also showed that patients with well di�erentiated histol-
ogy  had  a  better  survival  trend  when  compared  to  those
with  moderate  to  poorly  di�erentiated  histology  however
no statistical signi�cance was obtained and the study includ-
ed  only  two  patients  with  poorly  di�erentiated  histology
(poorly di�erentiated histology–HR--1.7 (0.7–3.8); p value-
0.16  for  PFS,  HR– 1.55  (0.7–3.3);  p  value-  0.25).  A signi�-
cant in�uence on survival in terms of di�erentiation of tu-
mour  was  observed  in  the  study  by  Lemke  and  colleagues
[20],  where  patients  with  poorly  di�erentiated  histology
had a HR of 1.9 when compared to those with well to mod-
erately  di�erentiated  histology  with  a  p  value  of  <0.01  in
terms of overall survival.

Lymphovascular and perineural invasion also had
in�uence  on  survival.  In  this  study  patients  without  LVSI
and PNI had better  disease  free  and overall  survival  trend,
however  statistical  signi�cance  was  obtained only  in  terms
of perineural invasion both for overall survival as well as for
disease free survival  (2 year OS for patients with LVSI was
42.1% and for  those  without  LVSI  was  72.3% with  p  value
0.119, 2 year DFS for patients with LVSI was 41.3% and for
those without LVSI was 54.3% with p value 0.33, 2 year OS
for patients with PNI was 41.3% and for those without PNI
was 67.8% with p value 0.011, 2 year DFS for patients with
PNI was 34.4% and for those without PNI was 56.5% with p
value 0.0.35). In the French multicentric study [21] also, me-
dian  overall  survival  was  much  more  for  patients  without
LVSI, but it was not statistically signi�cant.

Also absence of PNI was a factor for better overall
survival  as  evident  from  literature  [20,21].  In  the  study  by
Bettschart  and  colleagues  [13],  88  patients  with  ampullary
neoplasm were prospectively analysed to assess  the predic-
tors  of  survival.  It  was  observed  that  patients  without  PNI
had a  signi�cant  median survival  when compared to those
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with  PNI  (p  value-0·001).�e  Indian  study  by  Baghmar  of
95 patients with Periampullary Carcinoma, 63 patients had
PNI.  �eir  5  year  PFS  and  OS  were  shorter,  although  not
statistically  signi�cant,  when  compared  to  those  without
PNI  (HR–1.2  (0.6–2.3);  p  value–  0.56  for  PFS,  HR–1.9
(0.9–4.0);  p  value-  0.06  for  OS).

�e  study  showed  that  ampullary  cancers  had  a
better  survival  trend  when  compared  to  cancers  arising
from distal  common bile  duct  (2 year OS for patients  with
ampullary carcinoma was 67.5% and for patients with distal
CBD 2 year OS was only 45% eventhough it was not statisti-
cally  signi�cant,  2  year  DFS  for  ampullary  tumours  52%
whereas  for  distal  CBD  tumours  it  was  51.3%).  �e  study
conducted at the University of Chicago Medical Center [1],
included  647  tumors  of  the  duodenum,  Ampulla,  head  of
Pancreas,  and distal  CBD. It was observed that there was a
signi�cantly increased (p < 0.001) rate of 5 year survival for
patients with tumors of the ampulla or duodenum as com-
pared to patients with tumors of the bile duct or head of the
pancreas  (21%  and  0.9%,  respectively).  Indian  study  by
Baghmar  &  Agrawal  [36]  published  in  2018  also  showed
that survival for ampullary carcinoma was better when com-
pared to distal CBD tumours (estimated 5-year survival was
66% for  ampullary  carcinoma and for  distal  CBD tumours
it was only 21%).

�e in�uence on survival  by certain other factors
were  also  reported  in  the  literature  which  included  the  re-
quirement of preoperative biliary drainage, pancreatic inva-
sion, type of resection and also the histological subtypes.

�is study had 30 patients who underwent preop-
erative biliary drainage, their 2 year OS was 47.8% and DFS
was 34.8%, the 2 year OS and DFS for those who did not un-
dergo preoperative  biliary  drainage was  74.6% and 60.8% ,
this  di�erence  was  however  not  statistically  signi�cant.  In
the study done at Department of Gastroenterology and Hep-
atology,  Singapore  General  Hospital  [19]  it  was  observed
that biliary drainage before surgery for ampullary cancer sig-
ni�cantly  reduced  postoperative  wound  infection  with  no
in�uence  on  overall  survival.  �e  study  by  Baghmar
showed a  poorer  overall  survival  for  those  who underwent
preoperative biliary drainage.

In this study pancreatic invasion was reported on-

ly  in  23  patients  and they  had a  2  year  OS of  60.1% and 2
year  DFS  of  57.9%.  �e  di�erence  in  OS  and  DFS  when
compared  to  patients  without  pancreatic  invasion  was  not
statistically  signi�cant.  �e  study  by  Bettschart  and  col-
leagues [13] reported a signi�cant di�erence in median sur-
vival  in  terms  of  pancreatic  invasion  (Median  survival  of
46.7  months  for  those  without  pancreatic  invasion  vs  35.1
months for those with pancreatic invasion, p value-0·018).

Only  1  patient  in  this  study  had  R1  resection,
hence the type of resection was not considered for survival
analysis. In the single institutional study by Baghmar, 8 pa-
tients  had  R1  resection  and  their  survival  trend  was  poor
when  compared  to  those  with  R0  resection  (HR–  1.9
(0.89–4.3) 0.09 for OS, HR– 1.3 (0.55–3.1) 0.51 for PFS).

In this study the histological subtype of pancreati-
cobiliary  and  intestinal  was  reported  only  in  �ve  patients
each, hence the same was not analysed for survival progno-
sis. �is factor had an in�uence on survival as evident from
literature.  In  the  retrospective  French  Multicentric  Study
[21], patients with pancreaticobiliary type had poor survival
outcome  when  compared  to  those  with  intestinal  type.  A
notable �nding in that study was that patients with pancre-
aticobiliary type also had other aggressive features like high-
er pathological stage, presence of LVSI and PNI. �e study
by Baghmar, also revealed poor survival outcome for pancre-
aticobiliary subtype.

Overall survival was better for patients who under-
went  pylorus  preserving  pancreaticoduodenectomy (2  year
OS for PPPD was 65.9% and those who underwent Classical
surgery  was  43.1%,  this  di�erence  was  statistically  signi�-
cant with p value 0.045) in this  study.  �is improved rates
of  overall  survival  could  probably  be  attributed  to  the  fact
that majority of patients who underwent pylorus preserving
pancreaticoduodenectomy  had  ampullary  cancers.  �e
trials  that  compared  the  type  of  surgery  in  periampullary
cancers  could  not  conclude  the  superiority  of  PPPD  over
classical approach [22].

�e  dose  of  Adjuvant  Radiation  followed  at  our
centre, for pancreatic as well as periampullary tumours is 45-
Gy  in  25  fractions  and  92.3%  of  patients  in  this  study  re-
ceived the same. �is was comparable to the Radiation dose
used in both the EORTC trials [32,33]. In the Indian study
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conducted at Sanjay Gandhi Postgraduate Institute of Medi-
cal  Sciences,  Lucknow  by  Sikora  and  colleagues  Adjuvant
Radiotherapy  was  delivered  at  a  median  dose  of  50.4Gy.
�e  Indian  study  by  Baghmar  evaluating  the  role  of  adju-
vant treatment in Periampullary Carcinoma also had a Che-
moradiation  dose  of  52  Gy/25  fractions.  �e  concurrent
Chemotherapy agent used in all these studies was 5-Fluorou-
racil or its pro drug Oral Capecitabine, similar to this study.

Following Concurrent Chemoradiation, 82.6 % of
patients  in  this  study  received  Adjuvant  Chemotherapy
with IV Gemcitabine,  8  patients  did not  receive  any Adju-
vant  Chemotherapy,  and  remaining  8  patients  received
other chemotherapeutic agents (Capecitabine, 5FU and Cal-
cium  Leucovorin,  FOLFIRINOX,  CAPEOX  and  Cisplatin
with  Gemcitabine).  In  the  study  conducted  by  Regine  and
colleagues,  published in JAMA Oncology [34] 221 patients
with  resected  pancreatic  cancer  received  Adjuvant  Gemc-
itabine  and  also  had  a  survival  bene�t,  although  this  im-
provement was not statistically signi�cant. In this study al-
so,  patients  who  received  Adjuvant  Chemotherapy  had  a
better overall survival than those who did not receive Adju-
vant Chemotherapy even though it was not statistically sig-
ni�cant.  �e ESPAC 3 trial  evaluated the role  of  Adjuvant
chemotherapy in Periampullary Carcinoma [28], patients af-
ter curative resection were randomized to observation alone
or Adjuvant Chemotherapy with either IV Folinic acid with
5  Fluorouracil  or  to  IV  Gemcitabine.In  the  observation
group,  the  median  survival  was  35.2  months  (95%%  CI,
27.2-43.0 months) and was 43.1 (95%, CI, 34.0-56.0) in the
2  chemotherapy  groups  (hazard  ratio,  0.86;  (95%  CI,
0.66-1.11;  p  value=0.25).  A�er  adjusting  for  independent
prognostic variables of age, bile duct cancer, poor tumor dif-
ferentiation, and positive lymph nodes and a�er conducting
multiple regression analysis, the hazard ratio for chemother-
apy  compared  with  observation  was  0.75  (95%  CI,
0.57-0.98; p value=0.03), thus concluding that multivariable
analysis demonstrated a statistically signi�cant survival ben-
e�t associated with Adjuvant Chemotherapy.

�us  Adjuvant  Chemoradiation  may  be  consid-
ered in the treatment of periampullary carcinoma, especial-
ly  for  locally  advanced disease,  and the  decision to  recom-
mend it to the patient must be based on proper pathological
staging  and  adverse  features  in  the  postoperative  histo-

pathology report,  also taking into account the possible risk
factors for adverse e�ects of treatment.

Strengths and Limitations

�e  study  has  several  strengths  and  limitations.
98.9%  of  patients  completed  the  planned  course  of  Radia-
tion with Concurrent Chemotherapy without any interrup-
tion.  Also  91.3%  of  patients  reported  for  Adjuvant  Che-
motherapy and received the same without any interruption.
Being a single institutional study all patients received treat-
ment under a uniform protocol. �e study results show the
survival  of  patients is  comparable to that of  similar studies
from literature.

�e  limitations  included  the  retrospective  nature
of the study and a limited sample size of 92 patients.  A�er
surgery, only patients �t for adjuvant treatment receive the
same,  and  this  selection  bias  limits  the  value  of  this  study
and also impacts  on survival  results.  A major  limitation of
the  study  is  the  lack  of  toxicity  data.  Being  a  retrospective
study,  follow-up  bias  can  also  in�uence  the  study  results.
�ere  was  no  direct  comparison  between  Adjuvant  Che-
motherapy and Chemoradiation in this study and the opti-
mal treatment option is still unknown. Also there is a need
for  a  longer  follow  up  period  to  assess  long  term  survival
among the study population.

Conclusion

�e results of this retrospective study suggest that
Adjuvant  Chemoradiation  a�er  curative  resection  of  peri-
ampullary  carcinoma,  especially  for  locally  advanced  dis-
ease had survival advantage even though the long term prog-
nosis is poor.
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