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Abstract We describe a case of chylous ascites with

strangulated ileus, and review all 22 cases (including our

case) of chylous ascites with strangulated ileus reported in

the English and Japanese literature. The patient we de-

scribe was a 51-year-old woman with medical history of

radiotherapy for cervical cancer of the uterus 15 months

prior to being admitted to our hospital with abdominal pain

after consuming a meal. A computed tomography (CT)

scan revealed ascites, expansion of the small intestine, and

whirl sign. Laparotomy revealed chylous ascites with an

incarcerated internal hernia of the small intestine, which

was released without intestinal resection. In our case the

postoperative phase was uneventful, and as in the other 21

literature cases reviewed, treatment by either detorsion,

release of the incarcerated internal hernia, or incision of the

adhesion band without intestinal resection resulted in rapid

improvement in the color of the intestine. It is considered

that minimally invasive laparoscopic laparotomy should be

selected as the treatment of first choice, because the degree

of strangulation is slight in cases where chylous ascites is

associated with strangulated ileus.
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Abbreviations

CT Computed tomography

NEUT Nitrophilic leukocyte

CRP C-reactive protein

LL Laparoscopic laparotomy

POD Postoperative day

Introduction

Chylous ascites is defined as extravasation of milky or

creamy peritoneal fluid rich in triglycerides, caused by the

presence of thoracic or intestinal lymph in the abdominal

cavity. There are multiple causes of chylous ascites [1], the

most common in Western countries being abdominal ma-

lignancy and cirrhosis, which account for over two-thirds

of all cases. In contrast, infectious etiologies, such as tu-

berculosis and filariasis, account for the majority of cases

of chylous ascites in Eastern and developing countries [2].

Other causes of chylous ascites include congenital, in-

flammatory, postoperative, traumatic, and miscellaneous

disorders.

We describe herein a case of chylous ascites with

strangulated ileus, and review all 22 reported cases (in-

cluding our case) of chylous ascites with strangulated ileus

in the English and Japanese literature.
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Case report

Case 51 years old, female.

Chief complaint Epigastric pain after consuming a meal.

Past history In February 2013, the patient underwent

radiochemotherapy for cervical cancer of the uterus and

metastasis of lymph nodes (stage 1b2).

Operative history Nil.

Present illness In May 2013, epigastric pain appeared a

few hours after consuming a meal. The pain disappeared

spontaneously during 3 months of meal restriction. In May

2014 she again experienced epigastric pain after consum-

ing a meal, and a few days following this episode she

experienced sudden epigastric pain after eating her evening

meal. This pain gradually increased, resulting in her being

transferred to our hospital by ambulance.

Physical examination On examination the patient’s

blood pressure was 104/66 mmHg, pulse 65 beats/minute,

and temperature 36.0 �C. Her abdomen was mildly bul-

ging, but soft. Severe tenderness was observed in the epi-

gastric region, but rebound tenderness was not remarkable.

There was pain that resonated in the epigastric region when

pressure was applied in the lower right quadrant of the

abdomen, similar to the referred pain with appendicitis.

Laboratory studies (Table 1) The leukocyte count was

6460/mm3, NEUT 76 %, CRP 0.00 mg/dl. Only slight

leukocytosis was observed, and no inflammatory signs

were seen. Serum protein and creatinine values were mildly

abnormal, and the other tests were within the normal ran-

ges of biochemistry tests.

Plain and contrast-enhanced CT scans The retention of

the stomach content was outstanding when examined 6 h

after ingestion of the meal, and retention of a little ascites

was seen around the liver and spleen. At that time the entire

small intestine had a feeling of expansion and the liquid

content was noticeable in the intestinal lumen. There was

also thickening of the wall of the small intestine in the left

abdomen but niveau (air–fluid level) formation was not

evident. Changes to the small intestine were also noticeable

in the pelvic region, but the running of its contents was

difficult to follow. The colon was slightly collapsed, and its

wall was slightly thick and edematous. The transverse

plane revealed a ‘‘whirl-like sign’’ (Fig. 1).

An internal hernia forming something like a cord in the

small intestine was suspected from these findings as there

was a slight drop in the contrasting effect of nutritional

blood vessels of the small intestine in the internal hernia,

and ischemia was doubted.

Although there was no history of surgery, from these

findings it was suspected that the strangulated ileus was

caused by an incarcerated internal hernia due to the for-

mation of something like a cord made after radiation for

cervical cancer of the uterus.

Operative finding Laparoscopic laparotomy (LL) re-

vealed a moderate amount of dirty yellowish white fluid in

the lower abdomen and around the liver. Peritonitis due to

perforation of the intestine was suspected, so the LL was

converted to open laparotomy. The site of the perforation

could not be discovered. Although the fluid found was

yellowish white fluid, there was not a bad smell of pus

present. Analysis of the fluid using Gram staining of a smear

of the fluid during surgery failed to recognize the presence

of any bacteria. At this point, the yellowish white fluid in

the abdominal cavity was suspected as chyle, not pus.

The small intestine on the 50-cm oral side and on the

90-cm oral side from the ileocecal region were adhered with

funicular fiber, and about 30 cm of the small intestine was

incarcerated into the narrow portion as an internal hernia

(Fig. 2). The incarcerated intestine was edematous, but there

were no changes observed to the color of the intestines.

Therefore, only the funicular fiber band was divided, and this

released the incarceration without intestinal resection.

A closed-suction tube was placed in the Douglas space,

and the abdominal wall was sutured and closed by layer.

Ascites finding The fluid was yellowish white in color

and cloudy in appearance. A positive stain of fat globules

when Sudan Black B was applied was observed. Ascites

was sterile on culture, and cytology showed class II. Un-

fortunately, biochemical examination of the ascites was not

done. The ascites contained Sudan Black B stain-positive

particles, which led to a diagnosis of chylous ascites.

Postoperative course Fluid in the drain tube postop-

eratively was serous in nature. Movement of the intestinal

tract postoperatively was poor, so oral intake was delayed.

Oral intake was commenced on postoperative day five

(POD5). The drain was removed on POD6 after confir-

mation that there was no white fluid in the drain after the

patient had eaten a meal. After that the postoperative

course was uneventful, and the patient was discharged from

the hospital on POD9.

Table 1 Laboratory data on admission

WBC 6460/ll T-Bil 0.34 mg/dl

RBC 412 9 104/ll TP 6.4 g/dl

Hb 12.7 g/dl ALB 4.0 g/dl

Plt 27.9 9 104/ll AST 20 U/l

NEUT 76.0 % ALT 9 U/l

CRP 0.00 mg/dl LDH 189 U/l

BUN 18.8 mg/dl

CRE 0.91 mg/dl

Na 145.0 mEq/l

K 4.0 mEq/l

Cl 104.8 mEq/l

CK 94 U/l

Abnormal values are underlined
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Discussion

Chylous ascites is defined as extravasation of milky- or

creamy-appearing peritoneal fluid rich in triglycerides,

caused by the presence of thoracic or intestinal lymph in

the abdominal cavity [1].

Typically, chyle has a white cloudy and turbid appear-

ance, in contrast to the straw-colored and transparent ap-

pearance of ascites caused by cirrhosis and portal

hypertension. The triglyceride levels in ascetic fluid are

very important in defining chylous ascites. Triglyceride

values are typically above 200 mg/dl. A positive stain of

fat globules with Sudan Red, and disappearance of the

color of ascitic fluid on addition of ether are characteristic

[2].

Chylous ascites is an uncommon finding with reported

incidence of approximately one in 20,000 admissions at a

large university-based hospital over a 20-year period [3].

Nonetheless, it is believed that the incidence has increased

because of more aggressive cardiothoracic and abdominal

surgery and because of longer survival rates of patients

with cancer.

Development of chylous ascites is usually associated

with trauma, iatrogenic or otherwise. It can be a result of

direct injury to the lymphatics during surgery and is more

commonly seen if retroperitoneal, esophageal or gastric

surgery is performed, particularly in oncological resec-

tions. External trauma can lead to chylous ascites through

hyperextension and hyperflexion during blunt abdominal

trauma which caused rupture of lymphatic vessels. It can

also result from indirect injury to lymphatics through ra-

diotherapy. Radiation therapy was the most common ‘‘in-

flammatory’’ cause of chylous ascites in Oliver’s review

[1]. All cases involved abdominal or pelvic radiation. In a

review of 207 patients who received whole-abdomen irra-

diation for gynecologic malignancies at the Mayo Clinic,

3 % incidence of chylous ascites was observed [4]. Ab-

dominal radiation causes radiation-induced fibrous sub-

stance of the lymphatic vessels within the small bowel and/

or mesentery. Obstruction of the lymphatic vessels results

in the extravasation of chylous fluid. Clinically, chylous

ascites is typically observed a mean time of 12 months

after radiation therapy [5, 6]. At first our case of chylous

ascites was considered to be due to a lymphatic disorder

caused by radiation therapy, because the patient had

Fig. 1 a Plain abdominal CT (transverse plane) revealed a ‘‘whirl-like sign’’ (arrow). b Contrast-enhanced abdominal CT (coronal plane).

Enhancement of the intestinal wall was not poor

Fig. 2 Small intestine on the 50-cm oral side and on the 90-cm oral

side from the ileocecal region were adhered with funicular fiber

(arrow), and about 30 cm of the small intestine was incarcerated into

the narrow portion as internal hernia
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undergone radiation therapy for cervical cancer of the

uterus 15 months before. However, during surgery, the

lymph vessels of the mesentery in the incarcerated intestine

were dilated edematously, and the fluid from the postop-

erative drain positioned in the abdominal cavity did not

become cloudy white after the patient had consumed a

meal. So the cause of chylous ascites was not a lymphatic

disorder by radiation therapy, and was considered to be due

to stasis of the lymph flow of the mesentery by strangu-

lation of the intestine.

Strangulated ileus is classified according to cause as

follows:

1. Fastening by postsurgical, postradiation adhesion

2. Incarceration of hernia (inguinal, femoral, internal)

3. Intussusception of the intestine

4. Volvulus or torsion of the intestine.

Our case did not have a surgical history, but radiation

therapy for cervical cancer of the uterus 15 months before.

Radiation-induced injury of the small and large bowel have

been recognized. The frequency of gastrointestinal com-

plications following radiation therapy was 2–20 %. Side-

effects of radiation on the intestine, such as ileus and

hemorrhagic colitis, are more frequent after pelvic ra-

diation [7–9].

Therefore, the mechanism of occurrence of chylous

ascites in our case was considered to be that, at first, ad-

hesion of the small intestine after radiation therapy ap-

peared; then the internal hernia was formed; followed by

the small intestine being incarcerated into the narrow part;

then, although the mesenteric arteries and veins with high-

pressure flow were not occluded, the lymph vessels with

low-pressure flow were occulted by loose strangulation;

and finally stasis and leakage of lymph occurred into the

abdominal cavity.

A search of English and Japanese literature concerning

case reports of chylous ascites with strangulated ileus re-

vealed 22 cases, including our case. Of these, 16 cases were

male and six were female, ranging in age from 13 to

88 years (mean age 56.2 ± 19.8 years).

Fourteen of the 22 cases had surgical history. The dis-

eases and operative procedures are presented in Table 2.

Surgical procedures performed included segmental

resection of the pharyngo-esophagus and reconstruction

with free jejunum for one case of hypopharyngeal cancer

[11], subtotal esophagectomy and gastric tube recon-

struction for two cases of esophageal cancer [10, 19],

total gastrectomy and Roux-en-Y reconstruction for five

cases of gastric cancer [12–15, 21], distal subtotal gas-

trectomy and B-I reconstruction for one case of gastric

cancer [18], and distal subtotal gastrectomy and B-II

reconstruction for gastric ulcer and duodenal ulcer [20,

22]. One case of small intestine cancer had surgical

history involving three operations, namely right hemi-

colectomy, sigmoidostomy, and partial resection of small

intestine for perforated ileus due to recurrence [16]. One

case had undergone laparoscopic cholecystectomy [17].

One case had undergone laparoscopic sigmoidectomy for

volvulus [23]. Chylous ascites with strangulated ileus

was frequent after surgery of the upper abdomen from

the esophagus.

Eight of the 22 cases did not have history of surgery, and

seven of those eight cases had volvulus, or torsion of the

small intestine [24–30], while our case had incarcerated

internal hernia of the small intestine by band formation

after radiation therapy for cervical cancer of the uterus

(Table 3).

Preoperative abdominal CT scan showed characteristi-

cally expansion of the small intestine, ascites, whirl sign,

and edema of the concerned mesentery.

Fourteen cases with history of surgery had a diagnosis of

strangulated ileus due to intestinal volvulus, incarcerated

internal hernia, fasting by band formation with adhesion, or

adhesion of a loop of the ileum to the colon by a band

which twisted itself. Seven of the eight cases without his-

tory of surgery had strangulated ileus by intestinal volvu-

lus, and one had an incarcerated internal hernia due to

adhesions after pelvic radiation.

After treatment, the color tone of the intestine improved

quickly by detorsion, release of incarcerated internal her-

nia, or incision of the adhesion band in all cases. There

were no cases where intestinal resection was performed.

The degree of strangulation was mild based on these op-

erative findings and managed in all cases. It seems, there-

fore, that a laparoscopic operation could very possibly be

sufficient treatment in these cases.

In two cases, including our case, LL was performed at

first, but was converted to open laparotomy after confir-

mation of white ascites. At this point, we should accept

these findings for what they are worth, and continue our

research into laparoscopic operations and their outcome.

In only one case was chylous ascites confirmed preop-

eratively by abdominal paracentesis using an echo guide

for a large amount of ascites on CT examination. In spite of

the diagnosis of chylous ascites, open laparotomy was

performed as emergency following the diagnosis of stran-

gulated ileus with chylous ascites.

It was considered that abdominal paracentesis should be

performed using an echo guide even if at first there was no

diagnosis of strangulated ileus with ascites, no obvious

expansion of the small intestine or whirl sign on a CT scan,

poor rebound tenderness, and no significant laboratory data

were found and the patient’s general condition was not

serious. Also, after verifying chylous ascites, it was con-

sidered that minimally invasive LL should be selected as

the first choice, because the degree of strangulation was
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slight in cases with chylous ascites associated with stran-

gulated ileus.
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