
Intraoperative Allogeneic Red Blood Cell Transfusion
in Ampullary Cancer Outcome after Curative
Pancreatoduodenectomy: A Clinical Study and Meta-Analysis

Hou Shan Yao Æ Qiang Wang Æ Wei Jun Wang Æ
Zhi Qian Hu

Published online: 27 June 2008
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Abstract

Background Allogeneic blood transfusion (ABT) con-

taining packed red blood cells (RBCs) has a known

immunosuppressive effect that may affect cancer metastases

and recurrence. This study examined whether intraoperative

allogeneic RBC transfusion is an independent risk factor of

adverse outcome in patients with ampullary carcinoma after

curative pancreatoduodenectomy.

Methods The clinical data of 67 patients with carcinoma

of the ampulla of Vatar underwent pancreatoduodenectomy

between 1999 and 2004 were analyzed, and long-term

follow-up visits were made for all patients. Kaplan–Meier

statistics and Cox proportional hazard methodology were

used to perform univariate and multivariate analysis to

identify independent risk factors for survival. For the meta-

analysis, all English-language studies regarding blood

transfusion from carcinoma of the ampulla of Vatar or

ampullary carcinoma and prognostic factors or factors for

survival from 1995 to 2007 were reviewed, and contin-

gency tables were constructed from which a summary

relative risk was calculated.

Results There were 43 patients (64.2%) who received an

intraoperative ABT. The amount of intraoperative ABT

ranged from 2 to 13 (mean, 4.25) units; there were 18

patients transfused at 2 units, and 25 patients transfused C3

units. The follow-up ranged from 2 to 90 (mean, 49)

months. Forty-five patients (67.2%) died as a result of

tumor progression. For patients transfused C3 units, med-

ian and cumulative 3-year and 5-year survivals were poorer

significantly than that of patients transfused with 2 units

and/or nontransfused patients (P \ 0.05). After multivari-

ate analysis, except for presence of lymph node metastasis

(P = 0.023) and pancreatic invasion (P = 0.024), the in-

traoperative ABT C3 units was found to be an independent

poor prognostic factor for those with ampullary cancer

after curative pancreatoduodenectomy either (relative risk,

2.082; 95% confidence interval (CI), 1.048–4.135;

P = 0.036). Meta-analysis of 346 patients showed the

summary relative risk of an adverse outcome after intra-

operative ABT in these studies was 2.55 (95% CI, 1.59–

4.1).

Conclusions The amount of intraoperative ABT is one of

the important factors that adversely influenced survival in

patients with ampullary cancer after curative pancreato-

duodenectomy. Healing anemia preoperatively and careful

dissection to minimize intraoperative bleeding as much as

possible are mandatory for reducing risk of the intraoper-

ative ABT.

Introduction

The ampulla of Vater is composed of the intraduodenal

portion of bile duct, the pancreatic duct, their common

channel, and papilla. Although small, it occupies a strategic

part of the body. Ampullary cancer, arising from this small

region, is a relatively uncommon tumor with the incidence

in men and women approximately 0.038% and 0.027%,

respectively, accounting for 0.2% of all tumors in digestive

system and 7–19% of periampullary tumors—the second

most frequent tumor of this region [1–3]. Pancreatoduode-

nectomy (PD) with lymphadenectomy remains the only

potentially curative treatment for patients with ampullary

cancer. Although a role for prognostic factors, such as
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histology, tumor size, and carcinoembryonic antigen (CEA)

level, has been suggested, only nodal involvement and

depth of tumor infiltration are commonly accepted and used

as prognostic indicators in the daily clinical practice [4].

Emerging evidence during the past decade has suggested

that the intraoperative allogeneic blood transfusion (ABT)

containing packed red blood cells (RBCs) may be related to

poor clinical outcomes, including survival. The importance

of the intraoperative ABT as a prognostic and predictive

factor for outcome has been examined in a variety of solid

tumors, whereas in ampullary carcinoma after pancreato-

duodenectomy there are only four published studies to date

[5–8]. Talamini et al. [5] first reported in 1997 that the best

predictor of prolonged survival for those with ampullary

cancer was the absence of intraoperative ABT. A clinical

analysis by Park et al. [6] of 130 cases suggested that

perioperative ABT, particularly intraoperative ABT, does

have an adverse effect on survival of patients with

ampullary cancer after pancreatoduodenectomy. As to the

amount of transfusion, there was no dose-related risk of

transfusion for the survival difference in patients with

ampullary cancer in the study by Park et al. [6], but a

significant dose-dependent relationship between transfu-

sion and survival has been reported in patients after

resection of rectal cancer [9], gastric cancer [10], and

patients after hepatic resection for isolated metastatic

colorectal cancer [11]. Balachandran et al. [8] demon-

strated more recently that the prognosis of patients with

intraoperative ABT with RBCs \2 units was better than

patients with intraoperative ABT[2 units. However, in the

qualitative analysis by Di Giorgio et al. [7], the intraop-

erative ABT was not found to have any adverse effect on

the survival in patients with ampullary cancer. To further

explore this effect, we have performed an evaluation to find

out the intraoperative allogeneic RBC transfusion on

prognosis in patients with carcinoma of the ampulla of

Vatar undergoing pancreatoduodenectomy by using uni-

variate, multivariate analysis and meta-analysis.

Patients and methods

Clinical study

From January 1999 to January 2004, 67 patients underwent

curative pancreatoduodenectomy for carcinoma of the

ampulla of Vatar at Shanghai Chang Zheng Hospital and

Shanghai Chang Hai Hospital, Second Military Medical

University, were qualified for voluntary enrollment in the

study. Ampullary cancer was defined as carcinoma arising

from ampullary region, originating in the intraduodenal

portion of the bile duct, the pancreatic duct, their common

channel, and papilla, whereas tumors originating in

periampullary sites, such as the duodenum, bile duct, or

pancreas, were not included in this study. Qualifying

patients provided written, informed consent and were

scheduled for the clinical and follow-up study.

The medical data of all 67 patients were recorded

especially concerning patients’ demographics, clinical

manifestations, preoperative hemoglobin level, duration of

surgery, operative blood loss, transfusion data, pathologic

findings, and adjuvant chemotherapy. Patients with pre-

operative anemia received the necessary amount of

preoperative ABT and underwent operation only if the

hemoglobin level C10 g/dl and the hematocrit reached

C30%. Decisions concerning intraoperative ABT were

made by surgeon and/or anesthesiologist, depending on the

blood loss, hemodynamic status, hemoglobin concentra-

tion, age, and comorbidity of the patient. Usually, operative

blood loss [500 ml was used as threshold for ABT (i.e.,

500–800 ml blood loss transfused with 2 units, 800–

1000 ml transfused with 4 units, and [1,000 ml transfused

[5 units). All transfusions were performed using units

(200 ml/unit) of allogeneic packed RBCs.

Analytic variables for possible prognostic factors were

the presence of intraoperative ABT combined with age, sex,

smoking and drinking status, preoperative CEA and CA 19–

9 level in serum, weight loss, histologic differentiation,

tumor size, depth of invasion, lymph node metastasis, and

TNM stages defined according to the revised TNM classi-

fication issued by the International Union Against Cancer in

2002 [12]. Patients underwent regular follow-up, including

sonography or computed tomography/magnetic resonance

imaging (CT/MRI) of the abdomen, radiography of the

thorax, routine laboratory tests, and tumor markers at reg-

ular intervals, that commonly every 6 months for the first

3 years, then annually afterward. Follow-up time was

defined as the time from pancreatoduodenectomy to the last

clinic visit or the time of patient death.

Statistical analysis

Differences in percentages between groups were evaluated

by the v2 test, and mean values were compared by using

Student’s t test. The cumulative survival analyses were

calculated by using the Kaplan–Meier method, and the

survival difference across the transfused and nontransfuesd

groups was ascertained by the log-rank test. A Cox pro-

portional hazards regression model was performed to find

variables that had an independent effect on survival. Sig-

nificance was set at P \ 0.05.

Meta-analysis

The PubMed, MEDLINE, Elsevier, and Springer databases

were searched for carcinoma of the ampulla of Vatar or
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ampullary carcinoma from 1995 to 2007 that had an Eng-

lish abstract containing the following key terms: prognostic

factors or factors for survival. For each article, the fol-

lowing data were recorded: study design, sample size, the

negative outcome used as an end point, number and per-

centage of patients transfused, number and percentage of

patients with positive resected margin, number and per-

centage of patients with negative outcome, and the type of

statistical analysis performed. Studies were included in the

meta-analysis only if the four counts (a, b, c, and d) of a

standard 2 9 2 contingency table could be extracted or

calculated. The four counts were defined as follows:

a = the number of transfused patients experiencing the

negative outcome; b = the number of nontransfused

patients experiencing the negative outcome; c = the

number of transfused patients not experiencing the nega-

tive outcome; d = the number of nontransfused patients

not experiencing the negative outcome.

The data analysis was performed by using the DerSi-

monian and Laird method (randomized effect model) or the

Mantel–Haenszel method (fixed effect model) with the

meta-analysis software Review Manager Software (Review

Manager 4.2, Cochrane Collaborative, Oxford, England)

[13, 14]. The odds ratio (OR) for each clinical event was

presented with 95% confidence interval (CI). Heterogene-

ity between studies was tested with Q test, and the

randomized effect model or fixed effect model was selected

according to P value of Q test. The summary relative risk

(RR) with the 95% confidence interval was calculated with

the selected model. A summary relative risk (an estimate of

the ‘‘average’’ adverse transfusion effect across all of the

studies) was calculated for the studies using the selected

model. Significance was set at P \ 0.05.

Results

Clinical study

The mean age of the 67 patients at the time of surgery was

59.2 (range, 35–77) years. Twenty-seven patients (40.3%)

were men, and 40 (59.7%) were women. The most com-

mon initial symptoms were the presence of jaundice (50/

67, 75.2%), followed by weight loss (28/67, 41.8%),

abdominal pain (26/67, 38.1%), and fever (20/67, 30.2%).

Five patients had other malignant tumor previously. Thirty

patients (44.8%) had associated with other diseases at

presentation, in which primary hypertension (15/67,

22.4%) was the most common, followed by cardiac disease

(6/67, 9%), diabetes mellitus (12/67, 17.9%), hepatocir-

rhosis (3/67, 4.5%), and chronic obstructive pulmonary

disease (2/67, 3%). All patients underwent ultrasonography

(US), 45 patients had CT, and 40 patients had MRI and/or

MRCP. Biliary dilation was found in 89.5% of the patients

(60/67) on US. Periampullary mass was detected in 5

patients (7.5%) by US, 8 patients (17.8%) by CT, and 15

patients (37.5%) by MRI, respectively. Endoscopic retro-

grade cholangiopancreatography (ERCP) was performed in

30 patients, and the multiple biopsies with positive rate in

these patients was 46.7% (14/30). Endoscopic ultrasonog-

raphy was performed in 15 patients, and 9 patients showed

malignant tumor in the multiple biopsies.

All patients underwent curative pancreatoduodenec-

tomy, and the mean surgical time was 6.2 (range, 4–12.2)

hours. Forty-three patients (64.2%) received an intraoper-

ative ABT. The amount of operative blood loss ranged

from 200 to 3,200 (mean, 712) ml, and the amount of ABT

ranged from 2 to 13 (mean, 4.25) units. Eighteen patients

with 500–800 ml of operative blood loss received ABT at 2

units, and 25 patients with C800 ml operative blood loss

received ABT C3 units. None of patients in the group

donated autologous blood preoperatively and received this

blood intraoperatively or postoperatively. One or more

surgical complications developed in 14 patients who

underwent pancreaticoduodenectomy, for an overall post-

operative morbidity rate of 20.9%, including pancreatic

fistula (4/67, 6%), intra-abdominal bleeding (3/67, 4.5%),

intra-abdominal abscess (6/67, 9%), and delayed gastric

emptying (8/67, 12%). Three patients (3/67, 4.5%)

received postoperative RBC transfusion due to early post-

operative intra-abdominal bleeding, all three had C3 units

ABT intraoperatively. No postoperative deaths occurred.

Postoperative adjuvant chemotherapy was performed in 57

patients (85.1%), and none of patients received postoper-

ative radiotherapy.

Histologic examinations of the resected specimens

confirmed that adenocarcinoma was found in 62 patients

(92.5%), papillary carcinoma in 4 patients, and adenosqu-

amous carcinoma in 1 patient. The mean tumor size was

2.4 (range, 0.3–4.5) cm. Altogether, 33 patients (49.3%)

showed lymph node metastasis with a mean of three

positive lymph nodes (range 1–9) for each patient, and 34

patients (50.7%) showed no lymph node metastasis. Tumor

staging according to the 6th edition of the American Joint

Committee on Cancer (AJCC) staging manual was as fol-

lows [12]: IA: 14 patients (T1N0M0, T1: limited to the

ampulla of Vater or sphincter of Oddi); IB: 8 patients

(T2N0M0, T2: invading the duodenal wall); IIA: 12

patients (T3N0M0, T3: invading the pancreas); IIB: 33

patients (any TN1M0). A total of 53 tumors (79.1%) were

well or moderately differentiated (G1, G2), and 14 (20.9%)

were poorly differentiated (G3). Margins were negative for

all pancreatic resections.

The follow-up ranged from 2 to 90 (mean, 49) months,

and none of patients were lost during the follow-up. The

mean survival time after curative resection of the 67

2040 World J Surg (2008) 32:2038–2046

123



patients was 49 (95% CI, 35–77) months. The overall 3-

year survival rate was 54.8% and the overall 5-year sur-

vival rate was 50.8%. There are 19 patients still alive to

date, and 3 of them suspected recurrence. Forty-eight

patients died during follow-up: 45 patients (67.2%) due to

tumor progression, and 3 patients died of uncertain causes.

A comparison was made between patients with ampul-

lary cancer undergoing pancreatoduodenectomy who

received transfusions and those who did not (Table 1).

There was no significant difference in age, sex, preopera-

tive total bilirubin, associated illnesses, tumor histology,

tumor size, TNM stage, pancreas invasion, and lymph node

metastasis. It seemed that there was a trend toward higher

percentage of patients with preoperative anemia in the

transfused patients or transfused C3 units patients, but this

did not reach statistical difference compared with non-

transfused patients (P = 0.082, 0.062).

Survivals for all patients are presented in Table 2 and

Figs. 1 and 2. For patients transfused C3 units, median and

cumulative 3-year and 5-year survivals were only

25 months and 36.7% and 30.2%, respectively, which were

poorer significantly than that of patients transfused with 2

units and/or nontransfused patients (P \ 0.05). However,

there was no significant difference of the survivals between

the patients transfused with 2 units and nontransfused.

When the univariate analysis was performed to assess the

impact of various clinical parameters, operative data,

transfusion, histology, and TNM stage on survivals after

pancreatoduodenectomy, it revealed that presence of lymph

node metastasis (P \ 0.001), larger tumor size

(P \ 0.001), presence of pancreatic invasion (P = 0.003),

later TNM stage (P = 0.004), poorer histologic differen-

tiation (P = 0.028), as well as intraoperative ABT C3 units

(P = 0.001) were the significant factors that adversely

influenced the 3-year and 5-year survivals of patients with

log-rank test (Table 2). On multivariate analysis by the

Cox regression hazard model, presence of lymph node

metastasis (P = 0.023), presence of pancreatic invasion

Table 1 Comparison of patients with carcinoma of the ampulla of Vatar undergoing pancreatoduodenectomy who received ABT with those who

did not

Variable Transfused Nontransfused

(n = 24)

P valuea P valueb P valuec

2 units (n = 18) C3 units (n = 25)

Age (±SD, years) 59.6 ± 10.2 57.6 ± 8.5 59.7 ± 10.5 0.615 0.445 0.396

Male/female ratio 8/10 9/16 10/14 0.865 0.684 0.58

Preoperative anemia 3 (16.7%) 7 (28%) 1 (4.2%) 0.093d 0.062d 0.102d

Total bilirubin (±SD, mg/dl) 9.8 ± 5.2 10.1 ± 5.8 8.1 ± 4.6 0.231 0.135 0.357

Associated illnesses

Hypertension 4 (22.2%) 5 (20%) 6 (25%) 0.702 0.675 0.718

Cardiac disease 1 (5.6%) 2 (8%) 3 (12.5%) 0.754d 0.962d 1d

Diabetes mellitus 3 (16.7%) 4 (16%) 5 (20.8%) 0.893d 0.946d 1d

Histology

G1/G2 16 (88.9%) 17 (68%) 20 (83.4%) 0.525 0.212 0.085

G3 2 (11.1%) 8 (32%) 4 (16.6%)

Tumor size (cm)

B2.0 11 (61.1%) 9 (36%) 14 (58.3%) 0.353 0.117 0.063

[2.0 7 (38.9%) 16 (64%) 10 (41.7%)

TNM stage

IA + IB 7 (38.9%) 6 (24%) 9 (36%) 0.544 0.305 0.235

IIA + IIB 11 (61.1%) 19 (76%) 15 (64%)

Pancreas invasion

Invasion 10 (55.6%) 14 (56%) 12 (50%) 0.799 0.674 0.419

No invasion 8 (44.4%) 11 (44%) 12 (50%)

Lymph node metastasis

Metastasis 7 (38.9%) 14 (56%) 12 (50%) 0.927 0.674 0.394

No metastasis 11 (61.1%) 11 (44%) 12 (50%)

a Comparison of transfused patients with nontransfused
b Comparison of transfused patients (C3 units) with nontransfused patients
c Comparison of transfused patients (C3 units) with transfused patients (2 units) and nontransfused patients
d v2 test (continuity correction)
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Table 2 Univariate analysis of

factors influencing survival in

patients with carcinoma of the

ampulla of Vatar after

pancreatoduodenectomy

Factor No. Mean/median

survival (months)

3-year

survival (%)

5-year

survival (%)

P value

Sex 0.681

Male 27 48/63 51.2 51.2

Female 40 48/65 54.1 40.4

Smoking 0.119

Yes 23 52/69 59.7 52.2

No 44 46/52 52.2 46.6

Drinking 0.14

Yes 10 35/25 37.5 11.1

No 57 51/65 57.5 53.2

Weight loss 0.214

Yes 28 56/67 71.2 58.2

No 39 43/32 43.5 37.7

Serum CEA level 0.459

Increasing 7 54/67 64.2 56.3

Normal 47 37/33 50.3 50.3

Serum CA 19–9 level 0.272

Increasing 35 55/64 61.0 50.2

Normal 19 38/26 56.6 56.6

Plasm transfusion (ml) 0.113

[800 18 53/67 39.8 37.5

\800 49 38/28 61.2 60.8

Depth of tumor \0.001

T1 + T2 31 63/74 77.4 77.4

T3 36 35/25 34.9 32.2

Tumor size (cm) \0.001

B2 34 62/69 73.1 68.3

[2 33 35/25 33.3 31.1

Lymph node metastasis 0.002

No 34 58/69 71.3 71.3

N C1 33 37/25 41.8 33.5

Histology 0.028

G1 + G2 53 53/65 61.8 56.8

G3 14 33/22 48.9 28.9

TNM stage 0.004

IA + IB 22 63/74 77.2 77.2

IIA + IIB 45 41/29 43.7 40.4

Transfusion status 0.123

Nontransfused 24 55/49 70.8 70.8

Transfused 43 45/36 48.6 45.4

Nontransfused 24 55/49 70.8 70.8 0.928

Transfused 2 units 18 55/63 68.6 68.6

Nontransfused 24 55/49 70.8 70.8 0.005

Transfused C3 units 25 37/25 38.9 30.2

Transfused 2 units 18 55/63 68.6 68.6 0.013

Transfused C3 units 25 37/25 38.9 30.2

Nontransfused and

transfused 2 units

42 55/62 68.9 68.9 0.001

Transfused C3 units 25 37/25 38.9 30.2
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(P = 0.024), and intraoperative ABT C3 units (P = 0.036)

were the significant independent predictors of survival. The

relative risk of intraoperative ABT C3 units was 2.082 (i.e.,

108.2% increase in the risk of negative outcome for

patients transfused C3 units), with a 95% confidence

interval of 1.048 to 4.135 (Table 3).

Meta-analysis

Sixty-four earlier articles identified from 1995 to 2007

dealt with the prognostic factors or factors for survival of

ampullary carcinoma or carcinoma of the ampulla of Vatar,

but only four of them primarily considering blood trans-

fusion [5–8]. Meanwhile, all references of the four articles

were searched and none of the references related to the

blood transfusion and prognosis of ampullary carcinoma.

On the other hand, although Balachandran’s study dealt

with intraoperative ABT and progress of patients with

ampullary cancer after pancreatoduodenectomy [8], it

could not extract four counts of a standard 2 9 2 contin-

gency table and had to exclude from meta-analysis. Meta-

analysis on 346 patients from the other three earlier studies

[5–7] and our present study was further performed with the

Review Manager 4.2 program to identify the influence for

5-year survival made by the intraoperative ABT (Table 4).

Death was used as the end point in all of the above-men-

tioned studies. The randomized effect model was finally

selected for the analysis, as P = 0.97, [0.05 with the Q

test. The summary relative risk of an adverse outcome after

intraoperative ABT was 2.55 (i.e., a 155 percent increase in

the risk of negative outcome in the transfused patients),

with a 95% confidence interval of 1.59 to 4.1.
Fig. 1 Kaplan–Meier curves comparing survival of patients with

ampullary cancer after curative pancreatoduodenectomy

Fig. 2 Difference of survival of patients with ampullary cancer after

curative pancreatoduodenectomy according to the number of alloge-

neic RBCs transfused. Data are the median, interquartile interval, and

range. * P \ 0.05 versus transfused 2 units and/or nontransfused
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Discussion

Since the first suggestion that ABT has a negative effect on

survival after surgical resection of colorectal cancer in

1982 [15], several other cancers, including prostate cancer

[16], lung cancer [17], cervical cancer [18], osteosarcoma

[19], breast cancer [20, 21], renal cancer [22], and pan-

creatic cancer [23], have been reported with similar

findings. However, a number of studies do not support this

causative relationship, such as in patients with breast

cancer who underwent immediate breast reconstruction

with a transverse rectus abdominis musculocutaneous flap

[24].

The mechanism of the adverse effect of ABT on the

survival in patients with cancer is still incompletely known,

and the immunosuppressive effect of transfusion has been

proposed as a main possible. The immune system is

important for preventing the occurrence, metastases, or

recurrence of solid tumors, and any manipulation that

impairs the immune response has the potential to affect

cancer metastases and recurrence. Animal studies have

linked transfusion to both tumor regression and tumor

growth, depending on the model used [25–27]. In Lieber-

man’s animal studies, A/J mice were randomized to receive

two weekly transfusions of washed whole blood cells from

C57 Bl/6 or A/J donors or saline. Compared with syngeneic

transfusions and saline infusion, the effect of multiple

allogeneic blood transfusions on cellular immunity, tumor

growth, and host survival in a murine C1300 neuroblas-

toma model was observed. Animals transfused with

allogeneic blood had a significantly diminished lympho-

cyte response to mitogen, reduced donor-specific and third

party alloantigen, and reduced cytotoxicity against a nat-

ural killer (NK) cell-sensitive target. These in vitro deficits

in cellular immunity correlated with a significantly greater

tumor weight to total body weight ratio on day 21, and

reduced median host survival in the allogeneic group. ABT

had an adverse affect on NK and T-lymphocyte function,

which was associated with enhanced tumor growth and

reduced survival in tumor-bearing mice [25]. In the clinical

setting, packed allogeneic RBC transfusion has been shown

to enhance both inflammatory and immunosuppressive

systemic responses in patients who underwent colorectal

cancer resection. The impairment of postoperative immu-

nity due to ABT seems to be more marked than the

enhanced inflammatory response [28].

On the other hand, the deleterious effects of transfusion on

tumor recurrence also may be mediated by the increased

mitogenic activity observed in stored blood. Patients with

colorectal cancer with stored blood transfused exhibited a

100 percent increase in mitogenic activity over preoperative

values compared with no significant change in nontransfused

patients, and the mitogenic activity increased with storage

time [29, 30]. In addition, a beneficial effect of pretransplant

ABTs on graft outcome in renal transplantation was repeat-

edly demonstrated in both human and animal models [31–

35]. In a large, prospective, multicenter study, a significantly

improved graft survival rate was reported in recipients

transfused pretransplant compared with those not transfused

[32]. Immunosuppressive effect is most likely responsible

Table 3 Multivariate analysis of factors influencing survival in patients with carcinoma of the ampulla of Vatar after pancreatoduodenectomy

Factor B Wald P value Relative risk 95% confidence interval

Blood transfusion C3 units 0.733 4.389 0.036 2.082 1.048–4.135

Pancreas invasion 1.466 5.06 0.024 4.331 1.208–15.53

Lymph node metastasis 0.514 5.164 0.023 1.673 1.073–2.607

Table 4 Studies investigating the risk of intraoperative ABT influencing on 5-year survival in patients with carcinoma of the ampulla of Vatar

after pancreatoduodenectomy

Study Year Sample

size

ABT

rate

(%)

Transfused

patients (n/N)

Untransfused

patients

(n/N)

Follow-up

(months)

Statistical

method

Weight

(%)

Relative risk

(95% confidence

interval)

Talamini

et al. [5]

1997 85 34.1 20/29 26/56 NM Kaplan–Meier 25.13 2.56 (1–6.6)

Park et al. [6] 2002 130 56.2 35/73 14/57 2–194 Kaplan–Meier 39.13 2.83 (1.33–6.04)

Di Giorgio

et al. [7]

2005 64 78.1 26/50 5/14 5–243 Kaplan–Meier 14.96 1.95 (0.57–6.64)

Yao et al.

(present study)

2007 67 64.2 24/43 8/24 2–184 Kaplan–Meier 20.77 2.53 (0.89–7.15)

n/N: obituary patients/patients in group, NM: not mention
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for the well-established beneficial relationship between ABT

and improved renal transplant survival. These have led to

speculate that ABT may have a deleterious effect on the

immune surveillance for micrometastases and result in an

increased risk of metastatic disease or local recurrence after

surgical resection of cancer.

The ABT had been linked to cancer recurrence or can-

cer-related death in 28 retrospective studies on colorectal

cancer. Unlike colorectal cancer, the published data for

carcinoma of the ampulla of Vatar are even less to date. In

our study, the intraoperative ABT was decided by surgeon

and/or anesthesiologist, depending on the blood loss,

hemodynamic status, and hemoglobin concentration. The

mean operative blood loss of the 67 patients was 712

(range, 200–3,200) ml, and the intraoperative ABT rate

was 64.2%, which was basically in accordance with the

range of curative pancreatoduodenectomy reported previ-

ously [6–8, 36, 37]. Similar to the previous report in 64

patients with carcinoma of the ampulla of Vatar by Di

Giorgio et al. [7], our study on the 67 patients has not

shown significant different survival rates between trans-

fused and nontransfused groups. However, the meta-

analysis of 346 patients from three previous studies and our

present data demonstrated a clear link between intraoper-

ative ABT and poor survival of ampullary cancer patients.

There was a 155 percent increase in risk of an adverse

outcome for patients who received intraoperative ABT

compared with patients who did not, and the difference was

statistically significant. The most possible reason for above

difference might be due to the low sample size studied as

well as the omission of the necessary dose-related subgroup

analysis, which results in this underestimation and dis-

crepancy of the intraoperative ABT.

Results arising from our further subgroup analysis suggest

that C3 units intraoperative ABT does significantly influ-

ences the prognosis of patient with ampullary cancer after

pancreatoduodenectomy, which is demonstrated as an

independent significant predictor when evaluated by the Cox

proportional hazard analysis. Similar results were found

previously in patients undergoing surgery for rectal cancer

that type (ABT) and number ([3 units) of blood units asso-

ciated with reduced overall survival [9], and in patients

undergoing curative gastrectomy for gastric cancer that a

significant difference in the survival rates according to the

amount of ABT, in which the 5-year survival rates were

74.1% for nontransfused group, 60.7% for transfused with 1–

2 units, 55.4% for transfused with 3–4 units, and 38.2% with

more than 4 units [10]. In addition, in the prospective study

from Toronto General Hospital for evaluation the indepen-

dent risk factors associated with postoperative mortality,

which consisted of 2,996 patients having noncardiac surgery,

the perioperative RBC transfusion had been shown to be

independently associated with death, with the strongest

overall predictor of death being transfusion of C3 units RBC

[38]. The mechanism of these aforementioned phenomena is

not entirely clear to date, but it seems possible involved in a

cumulative dose-response relationship between the ABT and

impairment of postoperative immunity, because the volume

of ABT has been related to the magnitude of the immuno-

suppressant effect in a number of studies [28, 39–41].

Moreover, the dose-related risk of ABT also had been

demonstrated previously in patients who had hepatic resec-

tion for colorectal liver metastasis [11] and patients with

renal carcinoma after surgery [22].

The life-saving effects of ABT are well established, as

well as the ability to recover more quickly from a major

operation when low blood volumes are corrected. The

safety of donated blood has improved through newer viral

screening techniques; however, the transfusion of blood

products is not without risk. The surgeon should counsel

patients about all potential risks of ABT, but concern over

the risk of metastatic disease or recurrence should probably

not dissuade him or her from using allogeneic blood when

it is clinically indicated. When possible, ABT should be

avoided through careful surgical hemostasis and the use of

autogenous blood. The surgical techniques should be

improved to avoid over bleeding and intraoperative ABT. It

also is very important to stick to the clinical indications for

ABT strictly and to avoid unnecessary or over ABT. If

patient does have anemia preoperatively, it is strongly

recommended to correct anemia with ABT preoperatively,

because the preoperative correction with ABT does not

worsen the prognosis in ampullary cancer [6], esophageal

cancer [42], and colorectal cancer [43, 44].

Conclusions

Our study confirms that the amount of intraoperative ABT

is one of the important factors that adversely influenced

survival in patients with ampullary cancer after curative

pancreatoduodenectomy. On the basis of present works, C3

units of ABT in pancreatoduodenectmy seems to have

more oncological risk in general. Healing anemia preop-

eratively and careful dissection to minimize intraoperative

bleeding as much as possible are mandatory for reducing

risk of the intraoperative ABT.
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