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Nutritional Intervention With Omega-3 Fatty Acids in a Case
of Malignant Fibrous Histiocytoma of the Lungs
Ronald S. Pardini, David Wilson, Steven Schiff, Stephen A. Bajo, and Randall Pierce

Abstract: We present a case of a 78-yr-old man with malignant fibrous histiocytoma with multiple lesions in both lungs.
Following diagnosis, he declined conventional chemotherapy and elected nutritional intervention by increasing intake
of omega-3 fatty acids and lowering intake of omega-6 fatty
acids. We estimated that he consumed 15 g of the long-chain
omega-3 fatty acids eicosapentaenoic (EPA) and
docosahexaenoic acid (DHA) per day, and the ratio of
linoleic acid/long-chain omega-3 fatty acids in his diet was
0.81. Serial computed tomography scans and pulmonary
x-rays revealed remarkably a slow and steady decrease in the
size and number of bilateral nodules. He has no apparent
side effects from consuming large quantities of fish and algae
oils rich in DHA and EPA and he remains asymptomatic.

Introduction
Malignant fibrous histiocytoma (MFH) is the most common soft tissue sarcoma of the elderly. MFH arising from
the lungs is rare, although the lungs are the primary sites of
metastasis (1–3). Lung MFH has a poor prognosis, and
early diagnosis with timely surgical resection is the most
common treatment resulting in long-term survival (3).We
report on a case of a man (DH) in his 8th decade who was
diagnosed with lung MFH, who altered his diet to consume
high quantities of omega-3 fatty acids and limit his intake
of common vegetable oils. This nutritional modification
significantly altered the ratio of omega-6 to omega-3 fatty
acids in his diet. The rationale for this nutritional intervention stems from epidemiological and experimental findings
that suggest a relationship between the level of omega-3
fatty acids in the diet and tumorigenesis. Eskimos from
Alaska and Greenland consume higher amounts of omega-3
fat and exhibit a lower incidence of colon, breast, and prostate cancer than other North Americans (4,5). Reports of
the decreased risk of colon and breast cancer with increasing consumption of fish and fish oil (6,7) suggest that
omega-3 fatty acids play a role in decreasing cancer risk. In

a case-controlled study in women, the consumption of fish
oil protected against the development of colorectal cancer
(8), and epidemiological studies support the hypothesis that
consumption of a diet rich in omega-3 fatty acids reduces
the risk of breast and prostate cancer (9–11). Similarly, a
population-based prospective study with 5,885 residents
concluded that frequent consumption of fresh fish reduced
the risk of lung cancer (12).
In laboratory animal models, nutritional intervention with
high levels of dietary fat rich in omega-3 fatty acids resulted
in decreased growth of a variety of mammary, prostate, and
colon tumors (13–26). In a series of studies employing human mammary, colon, prostate, and ovarian carcinomas
grown in athymic “nude” mice, consumption of diets rich in
fish oil containing the long-chain polyunsaturated omega-3
fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) resulted in decreased rates of tumor
growth from 50 to 75% (16,18,27). Feeding diets rich in
golden algae oil containing only one omega-3 fatty acid,
DHA, suppressed human prostate and colon tumor growth in
athymic mice by 75 and 90%, respectively (18,27), and was
preferentially inhibitory to mammary carcinoma (19,20),
suggesting that DHA was the primary tumor-suppressing
long-chain omega-3 fatty acid. This conclusion was verified
in culture with human colon carcinoma WiDr and COLO 205
and prostate carcinoma LNCaP and PC-3, which were all
preferentially inhibited by DHA and not EPA (27). Human
lung mucoepidermoid carcinoma (28) and A427 lung
adenocarcinoma (29) growth in athymic mice were depressed by feeding diets rich in EPA and DHA, and various
sarcoma tumor lines were also inhibited in vitro (30,31) and
in vivo (31–33) by long-chain omega-3 polyunsaturated fatty
acids (PUFAs). The broad spectrum of experimental tumors
inhibited by long-chain omega-3 PUFAs influenced DH to
alter his diet and supplement it with long-chain omega-3 fatty
acids. Because of the findings in animal studies that DHA is
the most potent tumor-suppressing fatty acid (18–20,27), DH
fashioned his supplemental schedule to include high levels of
DHA intake.
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Results: Case History
DH is a 78-yr-old man who presented in January 2000 with
complaints of cough for 6 mo. He quit tobacco use in 1965 after
smoking a half of a pack of cigarettes a day for 23 yr. A chest
x-ray demonstrated bilateral pulmonary nodes. An abdominal
computed tomography (CT) scan revealed only pulmonary
nodules with no disease below the diaphragm. No evidence of
another primary site was found. He had no previous history of
neoplastic disease with the exception of prior localized skin
cancer. On July 24, 2000, he underwent fine-needle aspiration
and biopsy of the right lung nodule that revealed histological
and immunochemical features consistent with a spindle cell
neoplasm, which was diagnosed on September 31, 2000, as
MFH. Fine-needle aspirate smear showed aggregates of cytologically malignant cells with spindloid and epitheloid appearance. Some cells contained small amounts of brown pigment that is more suggestive of hemosiderin than melanin.
Sections of the tissue fragments showed histological features
that confirmed the cytologic appearance.
The lesion was composed of spindloid and epitheloid cells
with a high mitotic rate. Although most areas in the architec-

tural pattern of cells were somewhat disorganized, in some
areas there was a suggestion of interanastomosing fascicles
of cells. Marked nuclear pleomorphism was present and occasional multinuclear cells were observed.
Immunohistochemical staining revealed that the specimen
was negative for keratin, S-100 protein, and smooth muscle
actin and strongly positive for vimentin. These immunochemical findings are consistent with sarcoma. Because
smooth muscle actin was negative, leiomyosarcoma was
highly unlikely. There was no evidence of calcification, which
strongly indicated that the lesions were not granulomatous.
Based on histology of the lesions and their multiplicity, MFH
of metastatic origin was the most likely diagnosis. When
sarcomatous primary lesions are occult, they are usually located in the retroperitoneum. The slides were reviewed by a
second pathologist who concurred with the diagnosis.
The patient declined antineoplastic therapy and elected to
be monitored clinically. Immediately after diagnosis with
MFH, he gradually increased his intake of omega-3 fatty acids and eliminated vegetable oils from his diet, especially
corn oil rich in the tumor-promoting fatty acid linoleic acid
(LA; Table 1). His daily consumption was monitored for 10

Table 1. Dietary Supplementation Schedule of DHa
2 yr Prior to Diagnosis
Multivitamin/multimineral supplement (Theragran M, Walgreens Pharmaceutical, Deerfield, IL)
800 IU vitamin E (Nature Made, 400 IU, Mission Hills, CA)
1,000 mg vitamin C (Nature Made, 500 mg)
800 IU vitamin D (Citracal, 400 IU, Mission Pharmacal Co., Boerne, TX)
1,260 mg calcium (Citracal+D, 630 mg, Mission Pharmacal Co.)
1,000 mg glucosamine sulfate (Schiff, 1,000 mg, Salt Lake City, UT)
360 mg saw palmetto (True Nature, Inc., 160 mg, Naperville, IL)
81 mg aspirin (Kirkland, 81 mg, Quebec, Canada)
2,000 mg fish oil containing 240 mg DHA and 360 mg EPA (GNC fish oil,1,000 mg, Pittsburgh, PA)
Diagnosis, July 31, 2000
Gradually increased supplemental intake of omega-3 fatty acids and decreased omega-6 fatty acid intake by eliminating all vegetable oil from the diet with
the exception of olive oil and canola oil, both low in omega-6 fatty acids and rich in omega-9 monounsaturated fatty acid
September 16, 2000
Consumed the following level of omega-3 fatty acid supplements
12 capsules of high-potency marine lipid concentrate containing 240 mg DHA and 360 mg EPA per capsule (Vitaline Corp., Ashland OR)
12 capsules of Neuromins 200 containing 200 mg DHA per capsule (Martek Biosciences, Columbia MD)
2,000 mg fish oil containing a total of 240 mg DHA and 360 mg EPA (GNC Fish Oil, 1,000 mg)
Total daily intake of omega-3 fatty acids
DHA
5,520 mg
EPA
4,680 mg
EPA+DHA
10,200 mg
July 30, 2001
Most tumors were visualized as being stable or shrinking, but one continued slow growth; omega-3 fatty acid intake was gradually increased to
19 capsules of high-potency marine lipid concentrate containing 240 mg DHA and 360 mg EPA per capsule (Vitaline Corp.)
18 capsules of Neuromins 200 containing 200 mg DHA per capsule (Martek Biosciences)
Total daily intake of omega-3 fatty acids
DHA
8,160 mg
EPA
6,840 mg
EPA+DHA
15,000 mg
a: Abbreviations are as follows: DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid. This supplemental regimen of July 30, 2001, was maintained and
continues through to the present.

122

Nutrition and Cancer 2005

Table 2. Daily Dietary Intake
Breakdown of Daily Kilocalories Consumed

Protein
Carbohydrate
Fat
Total

Kilocalories

Percentage of Diet

404.1
1,077.6
763.3
2,245

17.8
47.6
34.6

Amounts of Specific Dietary Components
Saturated fat
Monounsaturated fat
Oleic acid (C18:1n-9)
Polyunsaturated fat
Linoleic acid (C18:2n-6)
Linolenic acid (C18:3n-3)
Eicosapentaenoic acid (C20:5n-3)
Docosahexaenoic acid (C22:6n-3)
Cholesterol
Vitamin E
Vitamin A
β-Carotene
Vitamin D
Vitamin C
Calcium

21.0 g
23.9 g
19.0 g
17.2 g
12.6 g
1.6 g
0.2 g
0.4 g
305 mg
10.7 IU
15,300 IU
3,839 IU
26.1 IU
280 mg
510 mg

Table 3. Total Daily Intake of Omega-3 Fatty Acids
Sources and Amounts of Polyunsaturated Fatty Acids Consumed Daily

Dietary (mg)

Supplemental (mg)

Total (mg)

Omega-6 fatty acids
Linoleic acid

12,581

0

12,581

Linolenic acid

1,648

0

1,648

Eicosapentaenoic acid
Docosahexaenoic acid

161
405
566
2,214

6,840
8,160
15,000
15,000

7,001
8,565
15,566
17,214

Omega-3 fatty acids
Long-chain omega-3 fatty acids

Long-chain omega-3 fatty acids total
Omega-3 fatty acids total
Ratio of Fatty Acids Consumed
Linoleic acid/total omega-3 fatty acid
Linoleic acid/total long-chain omega-3 fatty acids
Linoleic acid/docosahexaenoic acid

days, and his daily intake was estimated with the Nutritionist
Pro program, version 1.3 (First Data Bank, San Bruno, CA).
His estimated daily intake averaged 1,845 kcal/day, which
was comprised of 17.8% protein, 47.6% carbohydrate, and
34.6% fat excluding his supplement (Table 2). By September
2000, his daily consumption of omega-3 fatty acids (diet +
supplements) reached 12.4 g/day with the long-chain
omega-3 fatty acid intake of 10.2 g/day (Table 1). He replaced the vegetable oils in his diet with olive oil or canola
oil, rich in the monounsaturated fatty acid oleic acid, so his
intake of saturated, monounsaturated, and PUFAs was 21.0,
23.9, and 17.2 g/day, respectfully (Table 2). It was reported
by his physicians and himself that no other treatments were
employed. He continued with clinical follow-up and by NoVol. 52, No. 2

0.73
0.81
1.47

vember 2000 had x-ray evidence of tumor shrinkage.
Through 2001, the nodules continued to shrink with the exception of a nodule in his left mid-lung, which continually
seemed to grow. A decision to biopsy the nonresponding lesion was made on August 23, 2001, and the repeat needle biopsy showed high-grade sarcoma similar to the previous biopsy of a different lesion. The patient remained
asymptomatic and chose to avoid chemotherapy and continue on his nutritional program. Because one lesion continued to grow, he increased his intake of omega-3 fatty acids to
17.2 g/day, with an intake of long-chain omega-3 fatty acids
of 15 g/day, and he remained on this regimen through to the
present (Tables 1 and 3). The patient self-reported his daily
intake of omega-3 fatty acids, which was verified by his
123

spouse and supported by his receipts from purchasing the
omega-3 fatty acids. Furthermore, he reported that there were
no other nutritional changes made except those mentioned
for altering the lipid consumption. He tolerated this high dose
of omega-3 fatty acid for over 3 yr, as he continually reported
no adverse physical effects. Serial laboratory studies were
performed (Table 4), and plasma hemogram, differential,
metabolic, and lipid profiles were normal throughout the ob-

servation period with the exception that serum cholesterol
(101–103 mg/dl), cholesterol/high-density lipoprotein
(1.84–1.98), and low-density lipoprotein (40 mg/dl) were in
the low range, and prothrombin time was found to be normal.
A slight decrease in hematocrit was observed in June 2002
but was normal in the follow-up analysis 3 mo later. Since diagnosis, the patient has been periodically followed without
conventional antineoplastic therapy. Serial CT scanning con-

Table 4. Medical Laboratory Values for DHa
Metabolic Profile Fasting
Glucose
BUN
Creatinine
BUN/creatinine ratio
Calcium
Phosphorous
Total protein
Albumin
Globulin
Albumin/globulin ratio
Total bilirubin
Alkaline phosphatase
Aspartate amino transferase (SGOT)
Alanine amino transferase (SGPT)
Gamma glutamyl transpeptidase
Sodium
Potassium
Chloride
CO2

101–111 mg/dl
28 mg/dl
1.0–1.1 mg/dl
25.5
9.4–9.7 mg/dl
2.7 mg/dl
6.9–7.5 g/dl
4.0–4.6 g/dl
2.3 g/dl
2.0
0.7–0.8 mg/dl
41–54 IU/l
24–29 IU/l
21–28 IU/l
26 IU/l
138–141 meq/l
4.0–4.3 meq/l
101–103 meq/l
25 meq/l

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

6.2–7.1 1,000/mm3
4.81–4.84 million/mm3
14.7–15.3 g/dl
43.4–45.3%
89.5–92.8 femptoliters
30.3–31.7 pg
33–34.2%
13.1–13.6
218–297 1,000/mm3
8.3–8.8 femptoliters

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

61.5–68.4%
22.7–27.8%
5.1–6.8%
3.5–3.6%
0.3%

Normal
Low normal
Normal
Normal
Normal

101–103 mg/dl
37–51 mg/dl
51–56 mg/dl
7– 10 mg/dl
1.84–1.98
40 mg/dl
12.6 s
1.1

Low
Normal
Normal
Normal
Low
Low
Normal
Normal

Hemogram
WBC
RBC
Hemoglobin
Hematocrit
Mean cell volume
MCH
MCH concentration
Red cell distribution
Platelet count
Mean platelet volume
Differential
Segmented neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Lipid Panel
Cholesterol
Triglycerides
HDL
Very-low-density lipoprotein (calculated)
Cholesterol/HDL ratio
Low-density lipoprotein (calculated)
Prothrombin time
International normalized ratio (INR)

a: Abbreviation are as follows: BUN, blood urea nitrogen; MCH, mean corpuscular hemoglobin; and HDL,
high-density lipoprotein. Blood analyses were evaluated periodically throughout the intervention; representative values are from August 20, 2001, November 9, 2001, September 22, 2003, and March 31, 2004.
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Figure 1. A: The initial computed tomography (CT) scan was performed on July 24, 2000. In the left lower lobe posterior basal segment two masses were found. The largest mass measured 5.0 × 3.6 cm and the other measured 3.8 × 3.4 cm.

tinues to demonstrate slow shrinkage of all pulmonary lesions (Fig. 1). The two large masses observed in the posterior
basal segment were 18 and 12.9 cm2 on July 24, 2000 (Fig.
1A), and decreased to 1.2 and 0.8 cm2, respectively, by April
2, 2004 (Fig. 1B), representing a shrinkage of over 93% of
both tumors. The large mass observed in the superior segment was 12.8 cm2 on November 12, 2001 (Fig. 1C), and decreased to 2.6 cm2 by April 2, 2004 (Fig. 1D), representing a
shrinkage of 80% during the time period. His last scan was on
April 2, 2004, and he remains without symptoms. Interestingly, during this period, he has had several non-melanoma
cutaneous cancers removed surgically.

Discussion
The gradual and continual shrinkage of the pulmonary
lesions observed with DH from July 2000 to April 2004 is
attributed to the consumption of high quantities of the
Vol. 52, No. 2

long-chain omega-3 fatty acids from fish oil and golden algae oil and the decreased consumption of vegetable oils
rich in LA, considered to be a tumor-promoting fatty acid.
This nutritional intervention/supplementation schedule (Tables 1 and 2) significantly altered the profile of fatty acids
consumed by the patient (Table 3) and was the only change
in lifestyle reported by DH.
In fact, the modern Western diet is considered to be deficient in omega-3 fatty acids and contains excessive
amounts of omega-6 fatty acids, resulting in an
omega-6/omega-3 essential fatty acid ratio of 15:1–16.7:1
(34). Several reports suggest that humans evolved from a
diet comprised of a dietary ratio of omega-6/omega-3 fatty
acids close to 1 (34). Because diets rich in omega-6 fatty
acids, especially LA, have been reported to promote
tumorigenesis (18–20) and diets rich in omega-3 fatty acids
suppress tumorigenesis (13–26), the ratio of these essential
fatty acids in the diet may be an important factor in the development and progression of various cancers. Indeed, the
125

Figure 1. B: The most recent CT scan was performed on April 2, 2004. The two masses shown on the left lower lobe posterior segment (July 24, 2000) now measure 1.1 ×
1.1 cm and 0.9 × 0.9 cm.

ratio of total omega-6 fatty acids to long-chain omega-3
fatty acids in adipose tissue was related to breast cancer
risk in the EURAMIC multicenter study (11), a case-control study in Tours, France, that concluded that breast tissue
omega-6/omega-3 fatty ratio is related to the risk of breast
cancer (35), and breast tissue levels of omega-6 fatty acid
may contribute to breast cancer, whereas omega-3 fatty acid
levels may have a protective effect (36). Similar relationships were reported for prostate (37,38), colon (39), and
squamous cell carcinoma of the skin (40).
It is important to note that the initial daily intake of the
long-chain omega-3 PUFAs of 10.2 g/day (Table 1) was
concomitant with the stabilization and gradual shrinkage of
most tumors, but one tumor continued to slowly grow.
When the long-chain omega-3 PUFA intake was increased
to 15 g/day, shrinkage of the resistant lesion was observed.
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The observation that the single resistant lesion was sensitive to a higher dose of long-chain omega-3 PUFAs is
suggestive of an omega-3 PUFA dose–response relationship. This supports the conclusion that omega-3 PUFA intake is associated with the shrinkage of the lung lesions
seen in Fig. 1. At the lower dose, the DHA/LA ratio consumed per day was 2.1, but after increasing the omega-3
PUFA intake on July 30, 2001, the DHA/LA ratio decreased to 1.47 (Table 3); thus, it appears that a DHA/LA
ratio below 1.5 was associated with the regression of all tumors in this single case.
It is noteworthy that DH consumed 15 g/day of omega-3
fatty acids since April 2, 2001, over 3 yr without symptomatic or laboratory side effects. In a phase I clinical trial,
Burns et al. (41) reported that the mean tolerated dose of
EPA+DHA was 13.1 g/day, a dose lower than that con-
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Figure 1. C: The CT scan dated November 12, 2001, demonstrated the a 4.0- × 3.2-cm mass in the superior segment of the left lower lobe.

sumed by DH. In addition, consumption of 10 g/day of
EPA for 30 days (42) and 15 g/day of omega-3 fatty acids
for 4 wk (43) was well tolerated in separate clinical trials.
Krokan et al. (44) reported the consumption of 12 g
EPA+DHA/day for 14 days without adverse side effects,
and a series of studies in young healthy males consuming 6
g/day of DHA resulted in no observable physiological
changes in blood coagulation, platelet function and
thrombic tendencies (45), or lymphocyte function (46), and
inhibition of natural killer cell activity was observed (47).
The LA/omega-3 fatty acid ratio consumed by DH during the period of observation was estimated to be 0.73,
whereas the LA/DHA ratio was 1.47. This exceptionally
low ratio of tumor-promoting omega-6 fatty acid (LA) to
tumor-suppressing omega-3 fatty acid (DHA) may well be
responsible for the bilateral decrease in tumor number and

Vol. 52, No. 2

size observed with DH. This interesting observation that associates nutritional modification of the omega-6/omega-3
ratio consumed in the diet with the regression of malignant
fibrous histiocytoma, a high-grade sarcoma with very poor
prognosis and few conventional treatment options, warrants
further rigorous scientific scrutiny in a broad-based clinical
trial.
Until a more comprehensive clinical trial is performed we
cannot recommend consumption of long-chain omega-3
PUFAs at the levels reported herein unless it is under the direction of a physician. The American Heart Association recommends consumption of 2–4 g of EPA+DHA per day in patients
with elevated triglycerides. Furthermore, they recommend
that this level would be difficult to obtain through consumption of fish alone and suggest that supplements could be taken
under the consultation of a physician (48).
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Figure 1. D: The follow-up CT of April 2, 2004, shows a significant decrease in the size of the mass shown in C in the superior segment of the lower left lobe. The mass now
measures 1.2 × 2.2 cm.
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