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Abstract: Ascites are the accumulation of fluid in the Abdomen. It happens due to clinical complications from various diseases
that cause signs and symptoms. Cirrhosis, malignant ascites, and abdominal tuberculosis are the most common causes of ascites.
The multiple etiologies of ascites make determining the cause difficult. Several techniques can aid in the differential diagnosis of
ascites. However, the techniques are more expensive, invasive, and require more time. As a result, a less expensive and faster
method of diagnosis, at least as a screening test, would greatly benefit clinicians. Albumin and Cholesterol in serum and ascitic fluid
are parameters that would help screen and diagnose cancer. The serum-ascites albumin gradient or gap (SAAG) is a medical
calculation that helps determine the cause of ascites. In addition, the serum ascites cholesterol gradient (SACG) aids in the
differential diagnosis.The case study aims to evaluate the significance of serum-ascites cholesterol gradient (SACG) in diagnosing
ovarian carcinoma. This case report includes a 53-year-old woman who presented to the surgical department with anorexia,
indigestion, heartburn, pain or discomfort in the abdominal and pelvic regions, nausea, early satiety, bloating, and weight loss for
I month. She was diagnosed with ovarian carcinoma. The gradients of serum-ascites albumin and serum-ascites Cholesterol were
calculated. Later, the results were compared to Ca-125, an ovarian cancer marker. SAAG showed low sensitivity but high specificity
and poor diagnostic performance. Her diagnosis of ovarian carcinoma was confirmed and she was advised to follow up with the
oncologist. The current case report will help understand the contribution of the ascitic fluid and serum parameters in a case of
ovarian cancer with ascites of unknown etiology.
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1. INTRODUCTION

Ovarian cancer is the third most common cancer found in
Indian women. According to estimates, the overall 5-year
survival rate for ovarian cancer in India is a dismal 45%. One
of the main reasons for such low success rates against this
cancer is that it is only diagnosed in the advanced stages. Only
in later stages lll and IV of the cancer are 56% of ovarian cancer
diagnoses made. Bloating, pressure, pain in the stomach,
fatigue, feeling overly full after eating a normal meal, frequent
bathroom trips, constipation, back pain, and menstrual
irregularities are all symptoms of ovarian cancer. The
American Cancer Society reported 21,550 cases of ovarian
epithelial carcinoma and 14,600 deaths from the disease in
2009, making ovarian carcinoma the gynecologic malignancy
with the highest case-to-fatality ratio'. Sixty-nine percent of all
patients with ovarian carcinoma will die, compared to 19% of
those with breast cancer. Most (75%) of patients present at an
advanced stage, with the widely metastatic disease within the
peritoneal cavity, which explains much of the tumor's high
mortality. Ovarian carcinoma spreads through direct
extension from the ovarian/fallopian tumor to neighboring
organs (bladder/colon) or through the detachment of cancer
cells from the primary tumor. It is unclear whether ascites
occur when tumor cells first metastasize or if ascites are a sign
of a more advanced, high-volume disease, as clinical studies and
experience would suggest 2. A combination of factors can
cause ascites formation in ovarian carcinoma. Cancer cells can
obstruct subperitoneal lymphatic channels, preventing the
physiologically produced peritoneal fluid (ll/day) from being
absorbed®. The most common causes of ascites are cirrhosis,
malignant ascites, and abdominal tuberculosis®. Ascites has
multiple aetiologies, making determining the cause difficult.
Several techniques can help in the differential diagnosis of
ascites. The procedures are more expensive, invasive, and
time-consuming. As a result, clinicians would benefit greatly
from a less expensive and faster method of diagnosis, at least
as a screening test. Albumin and cholesterol levels in serum
and ascitic fluid are two parameters that can help with cancer
screening and diagnosis. The serum-ascites albumin gradient
(SAAG) is a medical calculation that aids in the diagnosis of
ascites’. Furthermore, the serum ascites cholesterol gradient
(SACQG) assists in the differential diagnosis. This study is aimed
to evaluate the significance of serum-ascites cholesterol
gradient (SACG) in diagnosing ovarian carcinoma. The study
has many objectives to study the role of serum-ascites
cholesterol gradient (SACG) in diagnosing ovarian carcinoma,
to study the role of serum-ascites albumin gradient (SAAG) in
diagnosing ovarian carcinoma, to evaluate the significance of
serum-ascites cholesterol gradient (SACG) over serum-ascites
albumin gradient (SAAG) in diagnosing ovarian carcinoma.
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2, CASE REPORT

A 53-year-old woman presented to the surgical department
with anorexia, indigestion, heartburn, pain or discomfort in the
abdominal and pelvic regions, nausea, early satiety, bloating,
and weight loss for | month.

2.1. Medical History

The patient was hypertensive and was on medicines for the
same.

2.2. Family History

She had no previous cancers in her family history. Her family
history was unremarkable.

2.3. Obstetric History

Her menstrual history included menarche at |3 years of age.
She had reached menopause 6 years back at the age of 47. Her
menstrual cycle was 28 days. She had dysmenorrhea and
menorrhagia.

2.4. Surgical History

She had no surgical history, allergies, or history of alcohol
consumption or smoking.

2.5. Observation

Her cervical cytology results were negative every year.

2.6. General Examination

The patient was conscious and oriented on general
examination and had no pallor, clubbing cyanosis, or peripheral
lymphadenopathy. BP- 130/80mmHg, Pulse rate- 68/min.

2.7. Systemic Examination

Cardiovascular system- S;S; normal, Respiratory system —
bilateral air entry present, Abdomen- distended, tenderness in
the left iliac fossa. Central nervous system —No sensory and
motor deficits.

2.8. Special Tests and Investigations
2.9. Tumour Markers

I. Carbohydrate antigen (CA) 125 = 62 U/mL
2. CA 199 =142 U/mL,
3. Carcinoembryonic antigen (CEA) 0.5 U/mL

Table I: Serum-Ascites Albumin, Serum-Ascites Cholesterol Gradients

Parameters Serum Ascitic Ratios
value value
Albumin (g/dL) 3.74 2.95 serum-ascites albumin gradient (SAAG) = 0.79
Cholesterol 126.8 82.6 serum-ascites cholesterol gradient (SACG) =
(mg/dL) 44.2

Her transvaginal ultrasound scan showed left ovarian carcinoma with ascites.
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Fig:1 Ultrasound report of the patient with ovarian carcinoma

2.10. Diagnosis
Shewas diagnosed with ovarian carcinoma.
2.11. Treatment

Her diagnosis of ovarian carcinoma was confirmed and she was
advised to follow up with the oncologist.

3. DISCUSSION

The above-discussed case is a case of ascites of unknown origin
initially. The patient's serum was drawn and ascitic fluid was
tapped to reduce the pain. The ascitic fluid was sent to the
laboratory to estimate albumin (2.95 g %) and Cholesterol
(82.6 mg%). Serum albumin was 3.74 g%, and Cholesterol was
126.8 mg%. From these values, the serum-ascites albumin and
serum-ascites  cholesterol gradients were calculated
(SAAG=0.79 and SACG=44.2), which helped us in diagnosing
the etiology of the ascites. A high gradient (>1.1 g/dL, >I11 g/L)
indicates that the ascites are caused by portal hypertension,

either liver-related or not®. A low gradient (1.l g/dL, 11 g/L)
indicates causes of ascites that are not associated with
increased portal pressure, such as tuberculosis, pancreatitis,
infections, serositis, peritoneal carcinomatosis, and pulmonary
infarcts. The diagnostic accuracy of AFA is superior to that of
SAAG in distinguishing between PH and non-PH ascites,
reported a study conducted in Mexican patients with ascites
related to portal hypertension’. Another study showed that
elevated cholesterol levels in the ascites and the albumin
gradient in the ascites are excellent indicators of malignant
ascites®. The Pathogenesis of Ascites is explained by the
following parameters which can be applied to calculate the Net
filtration across a membrane.

I. Increase in capillary permeability (Lp).

2. Increase in surface area of filtration (S).

I. Increased Hydraulic pressure difference (P).
2. Decreased Oncotic pressure difference ().

To understand the pathogenesis of ascites, Starling's law of
capillary hemodynamics need to be known’.

Net filtration = LpS [(Pcap - P if) — s (Tmcap - if)].

Where Lp- unit permeability of the capillary wall.
S- surface area available for filtration.

s- reflection coefficient of proteins across the capillary wall. (values may vary from 0 to 1).

The two common mechanisms by which cholesterol
concentration is increased in ascitic fluid in malignancy are

I. Increase of vascular permeability, synthesis of Cholesterol,
and the secretion from the malignant cells implanted on
the peritoneum'’.

2. The elevated levels of ascitic fluid Cholesterol are due to
the increased movement of plasma HDL and LDL into the
peritoneal cavity''.

At the same time, the patient's serum was also sent to estimate
Ca-125, which was found to be elevated- 62 U/ml (Normal: <
35 U/ml). Explaining the reports to the patient and attenders
to undergo a transvaginal ultrasound scan (TVUS) confirmed
our diagnosis. A variation in the cut-off values was observed in
different studies'?, which could be attributed to the serum

cholesterol levels, stage of the cancer disease and peritoneal
implant extent, and the selection of study patients. Friedman
carried out a mouse study and a human Coates study using
radiolabelled components'*'. They concluded that lymphatic
obstruction is closely associated with carcinomatous ascites.
SAPG (Serum-ascites protein gradient), with a cutoff value of
4, is one of the best screening tests for distinguishing between
cirrhotic and non-cirrhotic ascites compared to SAAG
(Serum-ascites albumin gradient). Still, it has a higher sensitivity
and lower specificity in distinguishing between malignant and
non-malignant disease is a poor parameter with a very low
ascites”. In his study, Vyakaranam'® showed that SACG had a
sensitivity of 90% and a specificity of 95% with a cutoff value of
less thanl/2. On the other hand, a similar study by
Dharwadkar'” showed that SACG had 68% sensitivity and
100% specificity with her<100% cutoff value of 95 mg/dL, to
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distinguish between ascites in cirrhosis and tuberculous
peritonitis. A study by Sastry'® and Rana'’to distinguish
between malignant and non-malignant ascites showed
sensitivities of 90%, 88%, specificity of 97.5%, and 100% cut-off
values of >62mg/dl and >70 for Cholesterol in ascites. Gupta
showed that ascites cholesterol had a sensitivity of 94% and a
specificity of 94% with a cutoff of 55 mg/dI®. According to
another review study, ascitic fluid cholesterol and SATG were
viewed as the more delicate boundaries that would be utilized
as an additional biomarker alongside the SAAG for screening
and differential finding of malignant ovarian growth to that of
liver cirrhosis®'. Different studies on endothelial penetrability?
have proposed various mechanisms; crumbling of numerous
cells of essential growths which bother peritoneal serosa,
prompting expanded penetrability of the carcinomatous film?;
the expanded degrees of Cholesterol in the stomach liquid
concurring upon speculation of blockage lymphatic waste* for
increased Cholesterol in cases of cancer. These studies were
in concordance with the current study.

3. CONCLUSION

From the above case report, the estimation of serum and
ascitic cholesterol is a simple and cost-effective laboratory test
of high diagnostic accuracy useful in the differential diagnosis
of ascites between malignancy and non-malignancy. This study
also discovered elevated levels of ascitic fluid .Cholesterol is
an excellent predictor of malignant ascites. Its promises to be
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