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Abstract: Chylous ascites (CA) is a rare postoperative complication. It also occurs in pancreatic surgery and can
influence the patient’s prognosis after pancreatic resection. There are few studies focusing on CA following pancre-
atic resection. We aimed to evaluate the incidence and risk factors of CA following pancreatic resection. Patients
who underwent pancreatic resection from the year 2007 to 2013 were retrospectively reviewed. The diagnosis of
CA was based on the presence of a non-infectious milky or creamy peritoneal fluid greater than 100 ml/day with a
triglyceride concentration 2110 mg/dl. The incidence and possible risk factors following pancreatic resection were
evaluated. In this study, 1921 patients who underwent pancreatic resection were included. 49 patients developed
CA. The overall incidence was 2.6 percent (49 out of 1921). The incidence following pancreaticoduodenectomy
and distal pancreatectomy was much higher (35 out of 1241, 12 out of 332, respectively). A multivariable analysis
demonstrated that manipulating para-aortic area and superior mesenteric artery root area; retroperitoneal inva-
sion; focal chronic pancreatitis and early enteral feeding were the independent risk factors for CA after pancreatic
surgery. In conclusion, CA is a rare complication after pancreatic resection. Some clinicopathological factors were
associated with the development of CA following pancreatic resection.
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Introduction

Complications following pancreatic resection
include bleeding, anastomotic leak, pancreatic
fistula, and delayed gastric emptying. Some
studies have reported that chylous ascites (CA)
also occurs following pancreatic surgery, and
moreover, that CA is one of the factors influenc-
ing the patient’s prognosis following pancreatic
resection [1-3]. CA is the pathologic leakage of
lymphatic fluid rich in triglycerides into the peri-
toneal cavity [4, 5]. It may be produced by
malignancy, surgery, radiotherapy, tuberculo-
sis, filariasis, trauma, cirrhosis or nephrotic syn-
drome, and congenital abnormalities of the
lymphatic system [1]. CA is rich in nutrients. It
may lead to malnutrition, dehydration, electro-
lyte imbalance and delayed wound healing.
Moreover, since CA contains lymphatic fluid,
which is rich in lymphocytes and immunoglobu-
lins, severe and long-term chylous leakage may
cause hypoimmunity [1]. Therefore, severe
infection or even death may occur due to sep-
sis [6].

Chyle is transported in the lymphatic vessels,
which drain the abdominal viscera and join the
ascending lymphatic trunks. These trunks
ascend and converge constantly and form a
saccular dilatation named the cisterna chili [4].
Postoperative CA is related to a failure of the
lymphatic system, which may be caused by an
obstruction, rupture, or unsealing of lymph
nodes or lymphatic ducts. In general, CA is a
very uncommon post-operative complication.
CA following a surgical procedure is commonly
seen after retroperitoneal lymph node dissec-
tion, radical operations for carcinoma of the
stomach, abdominal aortic aneurysm surgery;
and liver transplantation [6-12]. The data on CA
after pancreatic resection have been derived
from limited case reports or studies with small
sample sizes [1, 3, 13-20]. Most of those case
reports and studies focused on the manage-
ment of postoperative CA. The studies related
to the incidence and risk factors of CA following
pancreatic resection were rarely found out in
literature.
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Table 1. Incidence of CA after pancreatic resection

Type of operation Patients  chylous ascites Incidence
(n=1921) (n=49) (percent)
Laparoscopic operation
PD 114 (5.9) 3(6.1) 2.6
DP 38 (2.0) 1(2.0) 2.6
Open operation
PD 1127 (58.7) 32 (65.3) 2.8
DP 294 (15.3) 11 (22.4) 3.7
Total pancreatectomy 113 (5.9) 0 -
Partial pancreatectomy
DPRHP 192 (10.0) 2(4.1) 1.0
Others 43 (2.2) 0 -

Note: Values are n (%). CA, chylous ascites; PD, pancreaticoduodenecto-
my; DP, distal pancreatectomy; DPRHP, duodenum preserving pancreatic

operation). Additionally, the pathologi-
cal findings were considered during the
evaluation of possible risk-factors. In
our study, the term ‘manipulation of the
para-aortic area’ or ‘superior mesen-
teric artery root area’ indicates the
exposure of the aortic or root of the
superior mesenteric artery wall, such
as during para-aortic lymph node dis-
section, coeliac axis resection or para-
superior mesenteric artery lymph node
dissection [1, 22]. Those procedures
were performed to achieve a margin
free from the carcinoma [1, 22].

Statistical analysis

head resection.

We conducted this study to investigate CA fol-
lowing pancreatic resection in a large patient
population. Our study determined the incidence
of CA following pancreatic resection and exam-
ined the possible risk factors for onset.

Materials and methods
Patients

We retrospectively reviewed patients who
underwent pancreatic resection, from 2007 to
2013 at the West China Hospital of Sichuan
University, Sichuan Province, China. All patients
were evaluated pre-operatively with medical
history; physical examination; serum laboratory
tests; computed tomography or magnetic reso-
nance imaging of the pancreas; electrocardio-
graphic examination; and chest radiograph. All
patients gained adequate postoperative drain-
age. The diagnosis of CA was based on the
presence of a non-infectious milky or creamy
peritoneal fluid 2100 ml/day with a triglyceride
concentration 2110 mg/dl [1, 2, 21].

Methods

All data were retrospectively collected in a
database at the West China Hospital of Sichuan
University. The incidence of CA following pan-
creatic resection was evaluated according to
the operative method, such as pancreaticoduo-
denectomy (PD) or distal pancreatectomy (DP).
To identify the risk factors of CA following pan-
creatic resection, the patients were divided into
two groups: with or without CA. The risk factors
were evaluated throughout the perioperative
period (pre-operation, intra-operation and post-
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The statistical analyses were per-

formed using the SPSS software ver-
sion 16.0 (SPSS Inc., Chicago, IL, U S A). We
used the the Chi-square test or Fisher’'s exact
test (to compare frequencies of categorical
variables among groups) and the Mann-Whitney
U test (to compare continuous variables). The
prognostic factors related to CA were evaluated
by a univariate logistic regression, and a multi-
variable analysis determined the independent
risk factors. Specific statistical analysis meth-
ods will be indicated in the tables and figures
below. A p-value of P<0.05 was considered to
be significant.

Results

During the year 2007 to 2013, 1921 patients
underwent pancreatic resection (laparoscopic
operation, 152; open operation, 1769). In total,
49 patients developed CA following pancreatic
resection (Table 1). The overall incidence of
postoperative CA was 2.6 percent (49 out of
1921 patients). The incidence was dependent
upon different pancreatic resections. Overall,
the incidence of developing postoperative CA
after an open operation or a laparoscopic oper-
ation was not significantly different (2.5 per-
cent (4 out of 152) vs. 2.6 percent (45 out of
1769)). The incidence of CA following PD was
2.8 percent (32 out of 1127) with an open
operation and 2.6 percent (3 out of 114) with a
laparoscopic operation. There was a higher
incidence of postoperative CA following a DP
surgery (3.7 percent (11 out of 294) with an
open operation and 2.6 percent (1 out of 38)
with a laparoscopic operation). Postoperative
CA has not yet been observed following a total
pancreatectomy.
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Table 2. Risk factors of CA following pancreatic surgery

postoperative CA (intra-
ductal papillary mucinous

CA No CA P
(n=49) (n=1872) value§ acfenoma, 1; neuroendo-
Age (vears) 59(35-79) 58(17-84) 0.977tf  °rinetumor, 1).
Sex (Male:.FemaIe) 32:17 1186:686 0.881 We evaluated the general
Pre-operative factors condition and clinical and
Primary diagnosis (cancer or not) 48:1 1678:194 0.055 pathological characteris-
Intra-operative factors tics of the patients who
Surgical management did or did not develop CA
Operation method (Laparoscopic: Open)  4:45 162:1710 1.0 after pancreatic resec-
Operation type tion (Table 2). The fre-
PD 32(65.3) 1060 (56.6) 0.245 q?;_ency of i’%\ was  sig-
Pylorus-preserving PD 3(6.1)  146(7.8) 1.0 nificantly different wh-
bp 12(245) 320(174) 0481 en manipulating certain
) ’ ’ areas, such as the para-
IDPRH.P 2(4.1) 190 (10.1) 0.226 aortic area or superior
Manipulation area mesenteric artery root
Para-aortic area 30 (61.2) 487 (26.0) <0.001 area. In addition, vascu-
Superior mesenteric artery root area 20 (40.8) 428 (22.9) 0.006 lar resection, malignancy
NO. of lymph nodes harvested 10 (0-23) 10(0-24) 0.249t as pathological diagno-
Vascular resection 21(42.9) 523(27.9) 0.035  Sis, lymph node metasta-
Pathological findings ses, retroperitoneal inva-
Tumor size (diameter, mm) 30 (10-40) 30(10-50) 0.228t  sion, focal chronic pan-
Malignancy as pathological diagnosis 47 (95.9) 1575(84.1) 0.026 gigfsgfteg:‘g(ljf;zz':meez
ing w
Lymph node metastases 0(61.2) 844 (45.1) 0.029 N . g
. significantly different bet-
No. of positive nodes 2 (1-9) 2 (1-10)  0.390% ween patients with or
Retroperitoneal invasion 33(67.3) 845(45.1) 0.002 without CA.
Focal chronic pancreatitis 11 (22.4) 209 (11.2) 0.022
Postoperative factors The initiation of enteral
Somatostatin 40 (81.6) 1478(79.0) 0.726  feeding was significantly
Enteral feeding time (days) 3(39) 4(317) <0001 earlier in the patients
Operation day 3 36(73.5) 779 (41.6) <0.001 ‘;Vr']th rgﬁ (e3 ?riﬁ 'g ”;'()edg
Before operation day 4 4 (89.8) 1307 (69.8) 0.001 ’ &
i days) compared to the
Before operation day 5 47 (95.9) 1682 (89.9) 0.226

Note: Values are n (%) or median (ranges). CA, chylous ascites; PD, pancreaticoduode-
nectomy; DP, distal pancreatectomy; DPRHP, duodenum peserving resection of head of
pancreas; §, Chi-square test or Fisher’s exact test; 1, Mann-Whitney U test.

patients without CA 4
days in median, range
from 3 to 17 days,
P<0.001). The incidence
of CA was significantly

Among the 1921 patients who underwent pan-
creatic resection, 1575 resections were per-
formed due to malignancies, and pancreatic
cancer was the primary malignancy (878
cases). The other malignancies were bile duct
cancer (288), carcinoma of the ampulla of vater
(137), and other (272). Among the 49 patients
who developed CA following pancreatic resec-
tion, 47 underwent resection due to malignan-
cy (pancreatic cancer, 30; bile duct cancer, 11;
carcinoma of the ampulla of vater, 3; intraduct-
al papillary mucinous carcinoma, 3). Two of the
215 patients without malignancies developed
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increased in the early enteral feeding patients
compared to the later enteral feeding patients
(3.3 percent vs. 0.9 percent, respectively,
P=0.001, Fisher’'s exact test). In the present
study, early enteral feeding indicates that the
initiation of enteral feeding was on postopera-
tive day 3 or 4 (Table 2).

A multivariable analysis demonstrated that
manipulating para-aortic area and superior
mesenteric artery root area; retroperitoneal
invasion; focal chronic pancreatitis and early
enteral feeding were independent risk factors
for CA after pancreatic resection (Table 3).

Int J Clin Exp Med 2015;8(3):4494-4500
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Table 3. Logistic regression analysis of prognostic factors related to CA following pancreatic resection

Univariable analysis

Multivariable analysis

Prognostic factor

OR (95% Cl) P OR (95% Cl) P
Manipulating para-aortic area 4.49 (2.51-8.05) <0.001 4.54(2.41-8.52) <0.001
Manipulating superior mesenteric artery root area 2.33 (1.30-4.16) 0.004 2.75(1.47-5.16) 0.002
Vascular resection 1.94 (1.09-3.44) 0.024 1.62(0.88-2.99) 0.125
Malignancy as pathological diagnosis 4.43(1.07-18.34) 0.040 0.67 (0.13-3.52) 0.636
Lymph node metastases 1.92 (1.08-3.44) 0.028 1.70 (0.91-3.12) 0.097
Retroperitoneal invasion 2.51 (1.37-4.60) 0.003 1.98(1.03-3.83) 0.041
Focal chronic pancreatitis 2.30 (1.16-4.58) 0.017 2.59(1.25-5.37) 0.011
Enteral feeding time 0.39 (0.25-0.61) <0.001 0.39(0.25-0.61) <0.001

Note: CA, chylous ascites; OR, odds ratio; Cl, confidence interval.

Discussion

Since CA was first reported in 1694, it has been
studied in many case reports and reviews [4]. In
general, it is a rare postoperative complication.
However, the incidence is increasing following
abdominal surgery as a consequence of more
aggressive abdominal surgeries and prolonged
survival times of patients with cancer [8].
Following hepatopancreatobiliary surgery, ap-
proximately 1.0 percent patients develop CA
[1]. The incidence of CA following pancreatic
resection is largely unknown but has been
reported to be 1.3 to 6.7 percent [1-3, 23]. In
the present study, the overall incidence is 2.6
percent (49 out of 1921). The incidence of CA
after PD was 2.8 percent in our study, which is
in accord with others studies (range from 1.8-
11.0 percent) [1-3, 18, 21]. The present study
also found that the incidence of CA was the
highest following DP (3.6 percent, 12 out of
332 patients). The incidence of CA after DP in
other reports ranges from 3.4 to 12.0 percent
[4, 2, 19, 21], which is similar to the present
study.

Aalami OO [4] and colleagues concluded that
the causes of CA are as follows: (1) obstruction:
lymph vessels are obstructed at the base of the
mesentery or the cisterna chili cause dilation of
the lymphatics on the walls of the bowel or in
the mesentery and cause the rupture of chyle;
(2) traumatic injury: surgical injury of the cis-
terna chyli or its major lymphatic tributaries
results in direct leakage of chyle through a fis-
tula of lymphatic vessels; (3) exudation: exten-
sive lymph node dissection leads to contrac-
ture of the surrounding tissue, which causes
the lymphatic return to get blocked and results
in the exudation of chyle through the lymphatic
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endings. The mechanism of the formation of
postoperative CA is related to a failure of the
lymphatic system, which may be caused by an
obstruction, rupture, or unsealing of the lymph
nodes or lymphatic ducts. The reasons for
developing CA following pancreatic resection
have not yet been clearly identified. In our
study, manipulating the para-aortic area and
superior mesenteric artery root area; retroperi-
toneal invasion; focal chronic pancreatitis. Early
enteral feeding were the independent risk fac-
tors for developing CA after pancreatic
resection.

Traumatic injury and obstruction of the lym-
phatic system are the primary causes of post-
operative chylous leakage [7, 8]. CA following
pancreatic resection likely results from both
causes. Because the cistern chili is located
anterior to the first and second vertebrae,
which is at the same level as the pancreas,
injury is likely to occur during pancreatic resec-
tion [24]. Extensive lymph node dissection or
dissection of the retroperitoneum increases
the risk of surgical damage of the cistern chyli
or its major tributaries, and consequently, the
occurrence of CA [2, 7, 18]. Thus, the manipula-
tion of specific areas during operation and
extensive lymph node dissection are possible
risk factors for its onset. Kuboki S [1] and col-
leagues found that manipulating the para-aor-
tic area and retroperitoneal invasion of tumor
were the two independent risk factors for devel-
oping CA after pancreatic resection, which
agrees with our study. In addition, we found
that manipulation of the superior mesenteric
artery root area was an independent risk factor.
No study has reported this result before.
Multiple studies have reported that extended
lymph node dissection during various surger-

Int J Clin Exp Med 2015;8(3):4494-4500
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ies, such as neck dissection, esophagectomy
and gastrectomy were related to an increased
risk of chylous leakage [25-27]. Yol et al., [27]
found that a D3 extended lymphadenectomy
during gastric carcinoma surgery led to a higher
incidence of chylous leakage. One of the possi-
ble reasons for this increase is that the exten-
sive loss of lymph nodes following resection
prohibits adequate drainage causing conges-
tion of the upstream lymph ducts. Assumpcao
[2] and colleagues found that harvesting a high
number of lymph nodes at the time of pancre-
atic resection was associated with a higher risk
of chyle leak. However, in the present study, no
significant difference was observed related to
this factor. They also reported that significantly
more patients with postoperative CA under-
went vascular resection and had lymph node
metastases and dissection. But lymph node
metastases and vascular resection was not the
independent risk factors of CA following pan-
creatic resection in present study.

Niels A van der Gaag [18] found that focal
chronic pancreatitis was independently associ-
ated with the development of isolated CA. They
suggested that the association between CA
and chronic pancreatitis might be due to the
extensive surgery required by these patients
(increasing the surrounding infiltration or
inflammation), which may cause the risk of
chyle leak highly increased. Another hypothesis
isthat a long-term inflammatory process results
in the congestion of lymph fluid, which subse-
quently causes lymph duct enlargement, which
is more likely to be damaged during operations.
The present study also found that a pathologic
diagnosis of focal chronic pancreatitis was an
independent risk factor of CA following pancre-
atic resection, which supports their hypo-
thesis.

The abdominal lymph fluid flow increases quick-
ly after an oral diet with fat. If there is a trau-
matic injury or an obstruction of the lymphatic
system, lymph fluid will leak out of the lymph
vessels, and the volume of lymph fluid leakage
will increase following the initiation of enteral
feeding. Shortening the fasting period following
the operation may increase the risk of chylous
leakage. Noji T [19] and colleagues found that
early enteral feeding may contribute to chyle
leakage following PD. The study of Kuboki et al
[1], also revealed that the early introduction of
enteral feeding is closely related to postopera-
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tive CA. Our study also found early enteral feed-
ing to be an independent risk factor. Malik et al
[3], suggested that the mechanism of early
enteral feeding causing chyle leakage may be
due to the lipid content of the food, which may
keep the visceral lymphatic channels open that
have been divided as part of the standard
resection leading to the persistent chyle leak.
Noji et al [19]. suggested that the visceral lym-
phatic channels may remain open for at least 4
days postoperatively. The present study sup-
ports their viewpoint. We found that enteral
feeding initiated at postoperative day 3 or 4
increased the risk of CA. There is little doubt
that enteral nutrition has advantages over total
parenteral nutritional support [19]. Because
early enteral feeding enhances body immunity
and reduces the risk of infection, it should be
introduced after pancreatic surgery [28, 29].
However, it should be noted that early enteral
feeding may significantly increase the inci-
dence of CA. Therefore, more studies are need-
ed to establish the appropriate time to initiate
enteral feeding or to find a better diet for early
enteral feeding following pancreatic surgery.
The long chain triglycerides are absorbed
through the lymphatic vessels of the gastroin-
testinal tract; and the medium chain triglycer-
ides (MCT) are absorbed straight into the intes-
tinal cells and transported directly to the liver
via the portal vein in the form of free fatty acids
and glycerol [30-32]. Therefore, feeding with a
MCT diet other than ordinary diet could be used
for early enteral feeding in patients who under-
went pancreatic resection to avoid the increas-
ing risk of CA. Still, it needs further research.

In conclusion, CA is a rare complication (2.6
percent) after pancreatic resection. The inci-
dence of CA was the highest following a DP (3.6
percent). The independent risk factors for
developing CA included manipulating the para-
aortic area and superior mesenteric artery root
area; retroperitoneal invasion; focal chronic
pancreatitis; and early enteral feeding. More
studies are needed to establish an appropriate
time to initiate enteral feeding or to identify a
better diet (@ MCT diet may be possible) for
early enteral feeding following pancreatic
surgery.

Acknowledgements

| feel grateful to Pro. Armando Chapin Rodriguez
and Pro. Xie Hong, from whose lectures | bene-

Int J Clin Exp Med 2015;8(3):4494-4500



Chylous ascites after pancreatic resection

fited greatly. My sincere thanks are also given
to Dr. Bing Peng (Department of oncology, West
China Hospital, Sichuan University) for assis-
tance with statistical analysis.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Xian-Ze Xiong,
Department of Bile Duct Surgery, West China
Hospital, Sichuan University, No. 37 Guo Xue Xiang,
Chengdu 610041, Sichuan Province, China. Tel:
+86-28-85422465; Fax: +86-28-85422465; E-mail:
xiongxianze@yeah.net

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Kuboki S, Shimizu H, Yoshidome H, Ohtsuka M,
Kato A, Yoshitomi H, Furukawa K, Miyazaki M.
Chylous ascites after hepatopancreatobiliary
surgery. Br J Surg 2013; 100: 522-527.

Chen D, Yan J, Mou Y. Metachronous pancre-
atic head ductal carcinoma three years after
resection of gallbladder cancer. Int J Clin Exp
Med 2013; 6: 828-831.

Malik HZ, Crozier J, Murray L, Carter R. Chyle
leakage and early enteral feeding following
pancreatico-duodenectomy: management op-
tions. Dig Surg 2007; 24: 418-422.

Aalami OO, Allen DB, Organ CH. Chylous asci-
tes: a collective review. Surgery 2000; 128:
761-778.

Leibovitch I, Mor Y, Golomb J, Ramon J. The di-
agnosis and management of postoperative
chylous ascites. J Urol 2002; 167: 449-457.
Kaas R, Rustman LD, Zoetmulder FA. Chylous
ascites after oncological abdominal surgery:
incidence and treatment. Eur J Surg Oncol
2001; 27: 187-189.

Evans JG, Spiess PE, Kamat AM, Wood CG,
Hernandez M, Pettaway CA, Dinney CP, Pisters
LL. Chylous ascites after post-chemotherapy
retroperitoneal lymph node dissection: review
of the M.D. Anderson experience. J Urol 2006;
176: 1463-1467.

Ablan CJ, Littooy FN, Freeark RJ. Postoperative
chylous ascites: diagnosis and treatment. A se-
ries report and literature review. Arch Surg
1990; 125: 270-273.

Baniel J, Foster RS, Rowland RG, Bihrle R,
Donohue JP. Management of chylous ascites
after retroperitoneal lymph node dissection for
testicular cancer. J Urol 1993; 150: 1422-
1424.

Ge Y, Ding Y, Zhang J, Li Z, Li Z. Effect of angio-
genesis inhibitor SU6668 in combination with
5-Fu on liver metastasis from transplantation
tumors of human colorectal cancer in nude
mice. Int J Clin Exp Med 2014; 7: 3578-3582.

4499

(11]

(17]

(19]

[20]

[22]

(23]

(24]

Busch T, Lotfi S, Sirbu H, Dalichau H.
Chyloperitoneum: a rare complication after ab-
dominal aortic aneurysm repair. Ann Vasc Surg
2000; 14: 174-175.

Asfar S, Lowndes R, Wall WJ. Chylous ascites
after liver transplantation. Transplantation
1994, 58: 368-369.

Walker WM. Chylous ascites following pancre-
atoduodenectomy. Arch Surg 1967; 95: 640-
642.

Cope C. Diagnosis and treatment of postopera-
tive chyle leakage via percutaneous transab-
dominal catheterization of the cistern chyli: a
preliminary study. J Vasc Interv Radiol 1998; 9:
727-734.

Kollmar O, Schilling MK, Buchler MW.
Treatment of chyloperitoneum after extended
lymphatic dissection during duodenopancre-
atectomy. Int J Pancreatol 2000; 27: 83-87.

Yi HM, Zhang W, Ai X, Li KY, Deng YB.
Radiofrequency ablation versus surgical resec-
tion for the treatment of hepatocellular carci-
onoma cofforming to the Milan criteria: sys-
temic review and meta-analysis. Int J Clin Exp
Med 2014; 7: 3150-3163.

Gallagher MC, Shankar A, Groves CJ, Russell
RC, Phillips RK. Pylorus-preserving pancreati-
coduodenectomy for advanced duodenal dis-
ease in familial adenomatous polyposis. Br J
Surg 2004; 91: 1157-1164.

Van der Gaag NA, Verhaar AC, Haverkort EB,
Busch OR, van Gulik TM, Gouma DJ. Chylous
ascites after pancreaticoduodenectomy: intro-
duction of a grading system. J Am Coll Surg
2008; 207: 751-757.

Noji T, Nakamura T, Ambo Y, Suzuki O,
Nakamura F, Kishida A, Hirano S, Kondo S,
Kashimura N. Early enteral feeding after distal
pancreatectomy may contribute to chyle leak.
Pancreas 2012; 41: 331-333.

Prabhakaran K, Vidyadhar M, Jahoorahmad P,
Hwee Neo Grace T. Chylous ascites following
liver resection-case report. Pediatr Surg Int
2004; 20: 719-721.

Aoki H, Takakura N, Shiozaki S, Matsukawa H.
Milk-basedtest as a preventive method for chy-
lous ascites following pancreatic resection. Dig
Surg 2010; 27: 427-432.

Hirano S, Kondo S, Hara T, Ambo Y, Tanaka E,
Shichinohe T, Suzuki O, Hazama K. Distal pan-
createctomy with en bloc celiac axis resection
for locally advanced pancreatic body cancer:
long-term results. Ann Surg 2007; 246: 46-51.
Madanur MA, Battula N, Azam MO, Heaton N,
Rela M. Chylous ascites after pancreatico-duo-
denectomy cholangiocarcinoma xenografts in
nude mice. Hepatobiliary Pancreat Dis Int
2007; 6: 416-419.

Loukas M, Wartmann CT, Louis RG Jr, Tubbs
RS, Salter EG, Gupta AA, Curry B. Cisterna chy-

Int J Clin Exp Med 2015;8(3):4494-4500



[25]

[26]

[27]

(28]

Chylous ascites after pancreatic resection

li: a detailed anatomic investigation. Clin Anat
2007; 20: 683-688.

Mallen RW, Kudryk WH. Case report: Chylous
fistula following right radical neck dissection.
Can J Otolaryngol 1975; 4: 177-179.

Omloo JM, Lagarde SM, Vrouenraets BC,
Busch OR, van Lanschot JJ. Comparti-
mentalization for chylothorax originating from
the abdomen after extended esophagectomy.
Report of two cases and review of the litera-
ture. Dig Surg 2006; 23: 86-92.

Yol S, Bostanci EB, Ozogul Y, Ulas M, Akoglu M.
A rare complication of D3 dissection for gastric
carcinoma: chyloperitoneum. Gastric Cancer
2005; 8: 35-38.

Suzuki D, Furukawa K, Kimura F, Shimizu H,
Yoshidome H, Ohtsuka M, Kato A, Yoshitomi H,
Miyazaki M. Effects of perioperative immuno-
nutrition on cell-mediated immunity, T helper
type 1 (Th1)/Th2 differentiation, and Th17 re-
sponse after pancreaticoduodenectomy. Sur-
gery 2010; 148: 573-581.

4500

[29]

(30]

(31]

(32]

Rayes N, Seehofer D, Theruvath T, Mogl M,
Langrehr JM, Nussler NC, Bengmark S,
Neuhaus P. Effects of enteral nutrition and syn-
biotics on bacterial infection rates after pylo-
rus-preserving pancreatoduodenectomy: a
randomized, double-blinded trial. Ann Surg
2007; 246: 36-41.

Tang L, Yu DX, Fang WH, Shi HQ. Modified tech-
nique of renal pedicle lymphatic disconnection
for chyluria through the laparoscopic surgery.
Int J Clin Exp Med 2014; 7: 2916-2920.

Ohri SK, Patel T, Desa LA, Spencer J. The man-
agement of postoperative chylous ascites. A
case report and literature review. J Clin
Gastroenterol 1990; 12: 693-697.

Céardenas A, Chopra S. Chylous Ascites. Am J
Gastroenterol 2002; 97: 1896-1900.

Int J Clin Exp Med 2015;8(3):4494-4500



