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h i g h l i g h t s
� Postoperative chylous ascites incidence is mostly related to extensive and meticulous paraaortic lymphadenectomy.
� Chylous ascites cases generally respond well to conservative management.
� Abdominal drain is an effective diagnostic tool and treatment method for chylous ascites.
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a b s t r a c t

Introduction: Chylous ascites is a rare form of ascites that results from accumulated lymph fluid in the
peritoneal cavity caused by blocked or disrupted lymph flow through the major lymphatic channels. In
the present study, our aim was to analyze the incidence, risk factors, diagnostic evaluation and man-
agement of chylous ascites after lymphadenectomy in gynecologic malignancies.
Methods: A total of 458 patients who had undergone staging surgery for gynecologic malignancies at our
institution between January 2010 and December 2013 were retrospectively reviewed. After the exclusion
criteria were applied, 399 patients were divided into 2 groups based on the presence (n ¼ 36) or absence
(n ¼ 363) of chylous ascites.
Results: Among the 399 patients, 36 (9%) developed chylous ascites. The median time to onset was 4 days
(range, 2e7 days). The analysis of the various features of lymphadenectomy showed that the number of
para-aortic lymph nodes (PALNs) removed was significantly greater in the patients with chylous ascites
(p < 0.001). A cut-off value of >14 PALNs was a good predictor of chylous ascites. In all patients, chylous
ascites resolved with conservative management.
Conclusions: Postoperative chylous ascites was strongly associated with the number of harvested PALNs.
According to our findings, we suggest that conservative treatment should be the first step in managing
patients with chylous ascites. Using an abdominal drain after surgery seems to be an effective diagnostic
tool and treatment method for chylous ascites.

© 2015 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Chylous ascites is a rare form of ascites that results from accu-
mulated lymph fluid in the peritoneal cavity caused by blocked or
disrupted lymph flow through the major lymphatic channels. It is
d Research Hospital, Depart-
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characterized by a milky-appearing fluid with high levels of tri-
glycerides that are usually >110 mg/dL. Chylous ascites can occur
secondary to congenital lymphatic abnormalities, tuberculosis,
nephrotic syndrome, cirrhosis and malignancies that occlude the
retroperitoneal lymphatics [1e4]. Surgery related chylous ascites is
a rare complication that occurs after extensive retroperitoneal
lymph node dissection [2]. Moreover, it can develop after abdom-
inal radiation therapy, with a reported incidence of approximately
3% [5]. The most common findings associated with this rare
complication are abdominal distension, nausea, vomiting and
.
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milky appearing discharge from the vagina after gynecologic sur-
gery if an intraperitoneal drain is not placed [1e4]. Chylous ascites
should be suspected in any patient with postoperative abdominal
distension, as well as when milky or creamy peritoneal fluid ap-
pears in the abdominal and/or pelvic drainage bag after oral intake.
Imaging techniques, such as ultrasonography, computerized to-
mography (CT), lymphoscintigraphy, and lymphangiography, are
performed when necessary [5,6]. Although the management of
chylous ascites is controversial, the standard conservative man-
agement includes the use of a high protein, low-fat, medium chain
triglyceride (MCT)-based diet and total parenteral nutrition (TPN),
either alone or with diet as a complementary therapy. Somatostatin
analog should be initiated when the dietary and TPN treatments
prove ineffective. Therapeutic paracentesis is indicated in patients
with severe dyspnea and/or abdominal discomfort. In patients who
are not sufficiently responsive to conservative treatment, surgical
interventions may be required [4e6].

The purpose of this study was to elucidate the incidence, risk
factors, and management of chylous ascites following retroperito-
neal lymph node dissection (RPLND).

2. Material and methods

2.1. Patients

A total of 458 patients who underwent RPLND for gynecological
cancer in the Department of Gynecologic Oncology at the Tepecik
Training and Research Hospital, Izmir, Turkey, between January
2010 and December 2013, were retrospectively reviewed. This
study was performed in accordance with the ethical standards of
the Declaration of Helsinki and was approved by the local ethics
committee of our institution (Approval number: 2014/10/3). Fifty-
nine patients were excluded because of missing data. Therefore, a
total of 399 patients were included in the final analysis.

2.2. Surgical technique

The surgical procedures for RPLNDwere based on the guidelines
of the National Comprehensive Cancer Network (NCCN). Bilateral
pelvic lymph node dissection (PLND) was performed, wherein all
lymphatic tissues surrounding the common iliac, external and in-
ternal iliac vessels and obturator fossa were removed from the
bifurcation of the aorta to the inguinal ligament at the femoral
canal and the deep circumflex iliac vein. The lymphatic tissue of the
presacral region was also separately removed. Para-aortic lymph
node dissection (PALND) was performed, and all lymph node
bearing tissues were harvested from the lateral, medial, anterior,
and posterior aspects of inferior vena cava and aorta up to the left
renal vein. A variety of methods, including unipolar and bipolar
cautery, were used to dissect the lymphatic tissues. Additionally,
absorbable suture or hemoclips were used to ligate all vascular and
lymphatic channels during dissection. No hemostatic or sealant
agent such as fibrin glue were used after RPLND. Intraabdominal
drains were routinely placed to obtain early information about
postoperative bleeding or leakage, particularly after bowel
anastomosis.

2.3. Clinical diagnosis and definitions

In the abdominal and/or pelvic drains, the milky white fluid,
which as high levels of triglycerides, acts as an early detector of
chylous ascites following RPLND. The presence of milky or creamy
peritoneal fluid within the drainage catheter and bag was the only
sign of disease. A triglyceride level of 110 mg/dl was accepted as the
threshold level for the chylous ascites diagnosis. Biochemical
analysis of the fluids from all patients showed a high triglyceride
content, which is typical of chylous fluid.

The drainage catheters were left in place until the volume of
daily output was <300 mL, and the fluid became clear and pink
(haemoserous fluid). White blood cell counts and body tempera-
ture measurements were performed to exclude infected ascites
fluid (particularly bacterial peritonitis). Clinical information was
obtained from medical records. We analyzed the clinicopatholog-
ical features, including the primary tumor histology, stage, grade,
surgical procedure, median number of harvested pelvic and para-
aortic lymph nodes, and number of metastatic lymph nodes. We
describe our experience in the diagnosing and managing chylous
ascites. The time to onset was defined as the interval between the
completion of the surgical procedure and the appearance of chylous
ascites within the drainage bag. The time to resolution was defined
as the number of days between the initial diagnosis and resolution.

2.4. Statistical analysis

Statistical analysis was performed using the MedCalc 13.1.2 and
IBM SPSS Statistics 21.0 (SPSS Inc., Chicago, IL, USA). The variables
were investigated using visual (histograms and probability plots)
and analytical methods (i.e., the ShapiroeWilk test) to determine
whether they were normally distributed. Continuous data [pre-
sented as themean ± SD andmedian (minimumemaximum)] were
analyzed using Student's t-test for normally distributed data and
the ManneWhitney U-test for not normally distributed data. The
chi-squared or Fisher's exact tests was used to compare the pro-
portions among groups. Receiver-operating characteristics (ROC)
curve analysis of the categorical variables was performed to iden-
tify the optimal cut-off value for predicting the chylous phenom-
enon. A p value of <0.05 was defined as statistically significant.

3. Results

A total of 399 patients who underwent surgical staging,
including bilateral pelvic and para-aortic lymphadenectomy were
analyzed. Abdominal and/or pelvic drains were routinely placed in
all cases. Chylous ascites was identified in 36 (9%) patients. The
most common primary gynecologic cancer type was endometrial
carcinoma (n ¼ 16, 44.4%). The clinicopathological characteristics,
surgical information and management of the patients with chylous
ascites are summarized in Table 1.

None of the patients who developed chylous ascites after sur-
gery received neoadjuvant chemotherapy or underwent any
further adjunctive chemotherapy and/or radiation therapy. The
median time to onset of chylous leakage was 4 days (range, 2e7
days). In patients with chylous ascites, the median numbers of
pelvic (PLNs) and para-aortic lymph nodes (PALNs) removed were
35 (range, 10e56) and 28.5 (range, 8e54), respectively. Thirteen
(36.1%) patients had metastatic lymph nodes (PLN metastasis;
n¼ 3, PALNmetastasis; n¼ 3, PLN and PALNmetastasis; n¼ 7). The
median numbers of metastatic pelvic and PALNs were 2.5 (range,
1e9) and 3 (range, 1e7), respectively.

Of 399 patients, 363 (91%) did not develop postoperative
chylous ascites. In this non-chylous ascites group, the median PLN
and PALN numbers were 20 (range, 2e49) and 7 (range, 1e43),
respectively. Lymph node metastasis was detected in 80 (22.4%)
patients. The clinicopathological features of all patients are sum-
marized in Table 2. There were no significant differences in the
presence of metastatic lymph nodes, the number of metastatic
lymph nodes, and the number of harvested pelvic lymph nodes
between the chylous ascites and non-chylous ascites groups.
However, the number of PALNs harvested in the chylous ascites
group was significantly greater (p < 0.001) (Table 3). Furthermore,



Table 1
Clinicopathological characteristics, surgical information and management of patients with chylous ascites.

Patient Age Primary site Pathology Stage Surgery Pelvic LN Para-aortic LN Metastatic LN Time to onset (day) Management Resolution (day) Time to
remove
drain (day)

Vascular
anomaly

1 56 Ovary Serous IC T þ B þ BPPALND þ TO 38 21 e 3 TPN 7 12 e

2 68 Endometrium Endometroid IB T þ B þ BPPALND þ IO 42 34 e 4 DIET 3 8 e

3 56 Endometrium Clear cell IV RH þ B þ BPPALND þ TO þ A 30 14 e 5 TPN 3 10 e

4 47 Endometrium Endometroid IIIC T þ B þ BPPALND þ IO 29 28 1P-2 PA 3 TPN 6 10 e

5 60 Ovary Serous IIIC T þ B þ BPPALND þ TO 24 20 e 5 TPN 3 11 e

6 56 Endometrium Endometroid IIIC T þ B þ BPPALND þ IO 29 9 7P 3 DIET 3 6 e

7 41 Ovary Serous IIIC T þ B þ BPPALND þ TO 40 41 8P-4 PA 4 TPN 6 10 þc

8 64 Synchronous Serous þ endometroid IIIC T þ B þ BPPALND þ TO 14 17 5P-6 PA 2 TPN 5 9 e

9 68 Endometrium Serous þ endometroid IIIC T þ B þ BPPALND þ TO 17 8 1P 3 DIET 5 10 e

10 42 Synchronous Endometroid þ endometroid IV RH þ B þ BPPALND þ TO þ A 34 17 4P-3 PA 3 TPN 7 11 e

11 40 Ovary Musinous IC T þ B þ BPPALND þ TO þ A 39 32 e 6 DIET 2 10 e

12 55 Ovary Endometroid IA T þ B þ BPPALND þ TO 55 49 e 5 TPN 7 13 e

13 50 Ovary Serous IIIC T þ B þ BPPALND þ TO þ PE þ H 24 42 2P-7 PA 4 TPN 4 14 e

14 53 Endometrium Endometroid IB T þ B þ BPPALND 29 34 e 3 TPN 3 8 e

15 48 Endometrium Endometroid IA T þ B þ BPPALND 26 25 e 5 TPN þ S 10 16 e

16 41 Endometrium Endometroid IB T þ B þ BPPALND 41 29 e 7 TPN 3 11 e

17 68 Ovary Endometroid IC T þ B þ BPPALND þ TO 46 22 e 3 TPN 10 17 e

18 62 Endometrium Endometroid þ clear cell
carcinoma

IB T þ B þ BPPALND þ TO 33 27 e 3 TPN þ S 12 18 e

19 47 Endometrium Malign mixed mullerian tumor IB T þ B þ BPPALND þ TO 36 35 e 4 TPN 4 10 e

20 33 Synchronous Endometroid þ endometroid IC-IA T þ B þ BPPALND þ TO 35 41 e 4 TPN 3 9 e

21 76 Synchronous Serous þ endometroid IIIC T þ B þ BPPALND þ TO 10 23 3 PA 3 TPN 4 8 e

22 62 Ovary Squamous cell carcinoma IIIC T þ B þ BPPALND þ TO 53 49 e 5 TPN þ S 7 14 e

23 55 Cervix Adeno carcinoma IB1 RH þ B þ BPPALND 41 25 1P-1 PA 4 TPN þ S 9 16 e

24 47 Ovary Serous IIIC T þ B þ BPPALND þ TO 26 45 e 5 TPN þ S 5 12 e

25 48 Ovary Serous IIIC T þ B þ BPPALND þ TO þ A 56 33 1 PA 3 TPN 6 10 þc

26 56 Ovarya Serous IIIC BPPALND 22 32 e 5 TPN 3 10 e

27 59 Endometrium Endometroid IB T þ B þ BPPALND þ IO 43 28 e 3 TPN 5 9 e

28 56 Endometrium Endometroid IIIC T þ B þ BPPALND þ IO 35 32 1P 4 TPN 3 8 e

29 61 Endometrium Serous IB T þ B þ BPPALND þ TO þ A 52 26 e 4 TPN 10 13 e

30 53 Ovary Serous IIIC T þ B þ BPPALND þ TO þ A 48 46 1 PA 3 TPN 9 15 e

31 54 Fallopian tube Endometroid IC T þ B þ BPPALND þ TO 34 38 e 4 TPN 5 10 e

32 48 Ovaryb Serous IA BPPALND þ TO þ A 46 23 e 4 TPN 4 10 e

33 50 Endometrium Clear cell carcinoma II T þ B þ BPPALND þ TO 53 16 3P-3 PA 4 TPN 6 12 e

34 53 Endometrium Endometroid IIIC T þ B þ BPPALND þ IO 33 41 e 4 TPN 7 12 e

35 56 Endometrium Endometroid IB T þ B þ BPPALND þ IO 33 15 e 5 TPN 3 10 þd

36 44 Synchronous Endometroid þ endometroid IAeIA T þ B þ BPPALND þ TO 44 54 e 3 TPN 10 15 e

A: Appendectomy, B: Bilateral salpingo-oophorectomy, BPPALND: Bilateral pelvic, para-aortic lymph node dissection, H: Hyperthermic intraperitoneal chemotherapy, IO: Infracolic omentectomy, P: Pelvic, PA: Para-aortic, PE:
Peritonectomy, RH: Radical hysterectomy, S: somatostatin, Synchronous: Synchronous carcinoma of the endometrium and ovary, T: Total abdominal hysterectomy, TO: Total omentectomy, TPN: Total parenteral nutrition, LN:
lymph node.

a Recurrent ovarian cancer.
b Complementary surgery.
c A variation of the left renal vein occupying the retroaortic position at the renal level and draining into the inferior vena cava at the level of the inferior mesenteric artery.
d A right ovarian vein variation that was draining into the right renal vein (not inferior vena cava) and a left renal vein variation occupying the retroaortic position at the renal level and draining into the inferior vena cava at the

level of the inferior mesenteric artery.
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Table 2
Clinical characteristics and surgical-pathological features.

Parameter median/n Range/%

Age 54.5 33e76
Primary tumor site
Endometrium 16 44.4%
Ovary 13 36.1%
Synchronousa 5 13.9%
Fallopian tube 1 2.8%
Cervix 1 2.8%
Number of pelvic LN removed 35 10e56
Number of para-aortic LN removed 28.5 8e54
Lymph node status
Negative LN 23 63.9%
Only positive pelvic LN 3 8.3%
Only positive para-aortic LN 3 8.3%
Positive para-aortic and pelvic LN 7 19.5%
Number of positive pelvic LN 2.5 1e9
Number of positive para-aortic LN 3 1e7
Time to onset (days) 4 2e7
Time to resolution (days) 5 2e12
Initial management
Diet 4 11.1%
Total parenteral nutrition 32 89.9%
Time to removal of drainage (days) 10 6e18

a Synchronous primary endometrial and ovarian cancer. LN: lymph node.

Table 3
Analysis of the role of retroperitoneal lymph node dissection in the development of
chylous ascites.

Parameter Chylous ascites
(n ¼ 36)

Non-chylous
ascites (n ¼ 363)

p value

Pelvic region
Number of LNs removed* 35 (10e56) 20 (2e49) 0.148
LN metastasis** 10/36 (27.78) 63/363 (17.36) 0.172
Number of metastatic LNs* 2.5 (1e9) 3 (1e20) 0.541
Para-aortic region
Number of LNs removed* 28.5 (8e54) 7 (1e43) <0.001
LN metastasis** 10/36 (27.78) 53/363 (14.60) 0.053
Number of metastatic LNs* 3 (1e7) 2 (1e14) 0.417

Values are expressed as *median (minimumemaximum), **n %. A p-value of <0.05
was considered to be statistically significant. LN: lymph node.

Fig. 1. ROC curve showing the optimal cut-off value for the number of harvested para-
aortic lymph nodes.

Table 4
The differences between the dietary intervention and TPN groups in terms of lym-
phadenectomy and the progression of chylous ascites.

Parameter Initial treatment p value

Diet (n ¼ 4) TPN (n ¼ 32)

Age (years) 62 (40e68) 53.5 (33e76) 0.326
Number of total LNs

removed
Pelvic LNs 34 (17e42) 35 (10e56) 0.457
Para-aortic LNs 20.5 (8e34) 28.5 (14e54) 0.104
Total 54.5 (25e76) 68.5 (31e104) 0.148
Time to onset (days) 3.5 (3e6) 4 (2e7) 0.903
Time to resolution (days) 3 (2e5) 5.5 (3e12) 0.033
Time to removal of drainage

(days)
9 (6e10) 11 (8e18) 0.033

Daily amount of ascites (ml) 900 (200e1600) 1000 (100e2200) 0.131

All values are expressed as the median (minimumemaximum). A p-value of <0.05
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the predictive accuracy of the number of harvested PALN in the
patients who developed chylous ascites was assessed by receiver
operating characteristic (ROC) curve analysis, and an optimal cut-
off value for the number of harvested PALNs was >14 nodes. We
determined that the cut-off value of more than 14 PALNs derived
from the ROC analysis showed high specificity (84.30%), sensitivity
(91.7%), and negative predictive value [0.944 (95% CI, 0.825e0.985)]
for predicting chylous ascites following lymphadenectomy. The
area under the curve (AUC) was 0.940 (95% CI, 0.912e0.961) (Fig. 1).

The management of patients with chylous ascites was consid-
ered on a case-by-case basis by the attending physicians. In 4 pa-
tients, a high protein, low-fat, MCT-based diet was preferred,
whereas in 32 patients the oral intake was stopped, and TPN was
administered. Five of these 32 patients did not respond to conser-
vative treatment; thus, somatostatin analogs were added to their
treatment regimens (100 mg of octreotide subcutaneously every
8 h). The median daily amounts of ascites were 900 mL (range,
200e1600 mL) in the diet group and 1000 mL (range,
100e2200 mL) in the TPN group (p ¼ 0.131). The median times to
resolution in the diet and TPN groups were 3 days (range, 2e5 days)
and 5.5 days (range, 3e12 days), respectively (p ¼ 0.033). There
were no statistically significant between-group differences in terms
of the patient age, number of pelvic, para-aortic, and total lymph
nodes removed and median time to onset. The median times to
resolution and time to drainage removal were statistically longer in
the TPN group (Table 4). None of these patients failed to respond to
conservative treatment; therefore, surgery was not required. In one
patient, pseudomonas aeruginosa was isolated from the chylous
ascites, and antibiotic therapy was administered.

Variants of major retroperitoneal vascular anomalies were
present in three patients. A variation in the left renal vein occu-
pying the retro-aortic position at the renal level and draining into
the inferior vena cava at the level of the inferior mesenteric artery
were observed in patients 7 and 25. In patient number 35, a right
ovarian vein variationwas draining into the right renal vein (not the
inferior vena cava), as well as a left renal vein variation (Table 1).
There was no evidence of recurrent chylous ascites during follow-
up periods.
4. Discussion

Although chylous ascites is a rare condition in gynecologic
malignancies, its incidence has increased with more aggressive
retroperitoneal surgery. Abdominal surgery is a well-known cause
of postoperative chylous ascites, with a reported incidence of 1.1%
in a retrospective study of 1103 patients [7]. Furthermore, in
another retrospective study of 163 oncological patients undergoing
retroperitoneal, cytoreductive, esophageal and gastric surgeries,
was considered to be statistically significant. LN: lymph node.



Table 5
Summary of case reports and studies and a literature review of chylous ascites in patients with gynecologic malignancies.

Author, year Number
of patients

Drain Removed PLNs Removed
PALNs

LN metastasis Patients
with CA

Time to
onset (days)

Time to
resolution
(days)

Management

Han et al., 2011 [11] 4119 Not routine* 20 [7e49] 7 [2e30] n/s 7 (0.17%) 30 [5e75] 13 [2e28] D, n ¼ 7
R, n ¼ 7 (100%)

Frey et al., 2012 [1] 300 Not routine 23 [7e51] 8 [0e19] n/s 12 (4%) 12.5 [0e22] 44 [1e128] D, n ¼ 12
R, n ¼ 5
PR, n ¼ 7
SR, not needed

Tulunay et al., 2012 [5] 1258 Not routine 46 [4e67] 26 [8e54] 8 (33%) 24 (2%) 13 [2e41] D, n ¼ 9
TPN, n ¼ 15
SR, n ¼ 7 (29%)
R, n ¼ 17 (71%)

Zhao et al.,
2014 [12]

997 Routine 19.5 [7e39] 5.17** [1e19] n/s 9 (0.9%) 4 [2e9] 7 [3e9] D, n ¼ 7
TPN þ S, n ¼ 2
R, n ¼ 9 (100%)
SR, not needed

Var et al., 2012 [16] 4 (case report) Not routine n/s n/s n/s 20 42 D þ TPN þ S
Not routine n/s n/s n/s n/s 14 D þ TPN þ S þ PR
Existing n/s n/s n/s 5 10 D þ TPN
Existing n/s n/s n/s 7 7 D þ TPN þ S

G€oçmen et al., 2014 [17] 4 (case report) n/s n/s n/s 14 n/s D þ TPN þ S þ PR
Existing n/s n/s 3 11 D þ TPN þ S
Existing n/s n/s 2 4 D
Existing n/s n/s 2 5 D þ TPN þ S

CA: Chylous ascites, D: Dietary, LN: Lymph node, n/s: not specified, P: Pelvic, PA: Para-aortic, PR: Paracentesis, R: Resolution, S: Somatostatin analog, SR: Surgery, TPN: Total
parenteral nutrition. Values for continuous variables are given as median [minimumemaximum]. Values for categorical variables are given as the number/total number of
cases (%).*The drainage tube was placed intraoperatively in 3 patients and postoperatively (after the diagnosis) in 4 patients. **Values for continuous variables are given as the
mean [minimumemaximum].
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the incidence was higher (7.4%) [7]. RPLND for testicular cancer is
another surgical procedure that can result in chylous ascites.
Various studies have reported different incidence rates (1e7%) for
this rare condition [8e10]. However, in gynecological practice, few
large studies have focused on the incidence of postoperative
chylous ascites. The incidence ranges from 0.17% to 4% in these
studies [1,6,11,12]. Moreover, the incidences were separately
calculated only for the pelvic lymphadenectomy and pelvic plus
para-aortic lymphadenectomy groups in two of the aforemen-
tioned studies, which had reported rates of 0.32% and 4.08% in the
para-aortic lymphadenectomy group and 0.077% and 0.35% in the
pelvic lymphadenectomy group. Additionally, these studies sug-
gested that chylous ascites is more frequently observed in patients
who underwent para-aortic lymphadenectomy [11,12]. In accor-
dance with the previous studies, we have demonstrated that
postoperative chylous ascites is more common after para-aortic
lymphadenectomy than after pelvic lymphadenectomy. We found
a 9% incidence of chylous ascites following lymphadenectomy,
which was significantly higher than the incidences revealed in
most of these studies. This increment in the postoperative chylous
ascites incidence may be directly related to more extensive and
meticulous lymphadenectomy. In addition, the overtreatment of
some patients (unnecessary para-aortic lymphadenectomy) may
likely to be related to this higher incidence. Moreover, in a study by
Zao et al., the incidence of chylous ascites was 4% in the laparo-
scopic para-aortic lymphadenectomy group [12]. In this study,
PALND was performed to the level of the inferior mesenteric artery.
This procedure is less damaging to the central lymphatics. We
performed PALND up to the left renal vein in all cases, increasing
the risk of damage to the lymphatics. Additionally, the lymphatic
leakage may be influenced by the energy modality used when
performing lymphadenectomy. In some of the aforementioned
studies, the placement of a peritoneal drainage tube was not
routinely performed; therefore, mild chylous ascites may have been
missed and, after some time, might have spontaneously regressed,
without any clinical manifestations.
The median number of harvested PALNs was 7 (range, 2e30) for
Han et al. [11], 8 (range, 0e19) for Frey et al. [1], and 26 (range,
8e54) for Tulunay et al. [6]. A mean of 5.17 (range, 1e19) PALNs was
harvested in a study by Zhao et al. [12]. The median number of
PALNs excised was significantly higher 28.5 (range, 8e54) in our
study compared to the aforementioned studies [1,6,11,12] (Table 5).
The cut-off value of >14 PALNs derived from the ROC analysis
showed high specificity, sensitivity, and negative predictive value
for predicting chylous ascites following para-aortic
lymphadenectomy.

Chylous ascites management remains controversial and varies
depending on the individuals and attending physicians. Conserva-
tive treatment includes low fat diets that are supplemented with
MCT and high protein, as well as total parenteral nutrition, so-
matostatin therapy and paracentesis. While serial paracentesis
provides resolution, it may lead to prolonged leakage and increase
the risk of infection [13,14]. Therefore, this procedure should be
reserved for patients with severe abdominal discomfort and dys-
pnea due to massive chylous ascites. We did not need to perform
paracentesis because we routinely used intraperitoneal drains.
Surgical intervention should be indicated for patients who do not
respond to conservative management. Surgical correction is not
clearly indicated. Most authors wait for 4e8 weeks before pro-
ceeding with surgical exploration [1,15]. We did not need to
perform surgical intervention because all our cases responded well
to conservative treatment; the longest response required 12 days.

Conservative treatment methods have been reported with var-
iable success rates in different studies [1,5,6,11,12,16e19]. In a study
by Frey et al., 12 patients were treated with diet only. Five of these
patients needed recurrent paracentesis but did not require surgery
[1]. In another study by Tulunay et al., 7 (29%) of 24 patients
required surgical correction [6]. Conversely, Han et al. and Zhao
et al. reported 100% success rates for the conservative treatment of
postoperative chylous ascites [11,12] (Table 5). Our findings were
consistent with Han et al. [11] and Zhao et al. [12], and all patients
responded well to conservative therapy.
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Unlike in most other studies, intraabdominal drainage was
routinely placed to acquire early information about postoperative
bleeding in our study. Furthermore, compared with previous re-
ports, the time to resolution of chylous ascites occurred earlier in
our study, and surgery was not required. In a study by Zhao et al., in
which abdominal drains were routinely used, the median time to
resolution was shorter, and the patients did not require surgical
intervention [12]. Our results were similar.

In conclusion, to the best of our knowledge we have presented
the largest published series of patients with chylous ascites
following lymphadenectomy in gynecologic malignancies. In
accordance with previous studies, we have demonstrated that
postoperative chylous ascites is more common after para-aortic
lymphadenectomy than after pelvic lymphadenectomy. Addition-
ally, the number of PALNs harvested in patients who developed
chylous ascites was significantly greater than in patients who did
not develop chylous ascites. To clarify the differences in previously
published studies, the predictive accuracy of the number of PALNs
removed from patients with chylous ascites was assessed by ROC
curve analysis, and an optimal cut-off value was >14 nodes. How-
ever, the performance of this cut-off must be further assessed and
verified in a larger patient cohort before recommending its use in
patients who have undergone para-aortic lymphadenectomy.
Additionally, we affirmed that conservative therapy should be the
initial therapeutic approach. Moreover, an abdominal drain is an
effective diagnostic tool and treatment method for chylous ascites.
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