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Mixed Mesodermal Tumors
of the Uterus

JOSE F. AFONSO, MD, Hayward, California

Two of five women with mixed mesodermal tumor of the uterus
are well more than ten years after therapy. A third was well
when last seen two years after therapy and died at age 84 but
autopsy was not done.

Review of the literature and the reported experience indi-
cates that this diagnosis should be suspected more often.
Since histologic features may vary from one place to another
within the lesion, accurate assessment requires examination
of adequate specimens of the tumor. The mere presence of
heterologous elements in an endometrial carcinoma changes
the five-year survival rate from 85 percent to less than 35 per-
cent. While total abdominal hysterectomy with bilateral salpin-
go-oophorectomy is mandatory, radiation therapy should be
added more often than in the past, as it has been clearly shown
that many of these tumors are radiosensitive.

MIXED MESODERMAL TUMORS of the uterus are

considered to be among the most malignant of
neoplasms. Although they are relatively rare,
accounting for only 0.2 percent or fewer of all
gynecologic hospital admissions,' they derive clin-
ical importance from an association with previous
radiation therapy, and from the success of treat-
ment in a number of cases.
The classification of these neoplasms has been

controversial ever since Kehrer2 proposed the term
mixed mesodermal tumor in 1906. By 1935, Mc-
Farland3 had collected 119 names representing
attempts to designate the gross or microscopic
features in individual cases. The basic neoplastic
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element is mesenchymal sarcoma, often called
"undifferentiated cellular sarcoma," "endometrial
sarcoma," or "fibromyxosarcoma." Other histo-
logic components appear as discrete islands sur-
rounded by the sarcomatous background. In vari-
ous tumors, and in areas of the same tumor, there
may be rhabdomyosarcoma, chondrosarcoma, lei-
omyosarcoma, fibrosarcoma or liposarcoma, singly
or in diverse combinations. Carcinomatous ele-
ments are also frequent; the most common is en-
dometrial carcinoma, but epidermoid, papillary or
mucinous adenocarcinoma is often present.
The degree of differentiation and the relative

proportions of all elements vary widely. One histo-
logic component may so predominate that if an
insufficient sample is obtained, the tumor may be
misdiagnosed according to that single element.

Zenker,4 in 1864, classified as "pure" those
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TABLE 1.-Comparative Frequency of Mixed
Mesodermal and Other Malignant Tumors

of the Uterus
Carcinoma

Mixed
Report by Mesodermal Cervix Endometrium

Symmonds and
Dockerty, 19599......... 1 345 143

Krupp et al, 19611.......... 1 120 14
Edwards et al, 19631 . 7 475
Falkinburg et al, 196412 1 ... 30
Mortel et al, 197013 9 ... 150

TABLE 2.-Reported Cases of Mixed Mesodermal
Tumors of the Uterus

Number
Report by of Cases Year

Speert and Peightal4 ................
McElin and Daviser .................
Schiffer, Mackles, and Wolfe"6.
Taylor" ..........................
Ober and Tovell.8 .
Ricciutti, Noble, and Kiefer"9.
Heinrichs, Climie, and Cook20 ........
Edwards et al (review)1 ............
Falkinburg et 812 ..................
Rachmaninoff and Climie'. ..........
Chaves' ..........................
Norris, Roth, and Taylor2' ...........
Mendel, Lucas, and Panopio24.
Persaud and Knight2' ...............
Gudgeon. ........................

Ruffolo, Metts, and Sanders.
Masterson and Kremper?8 ...........
Edwards ...................
Chuang, Van Velden, and GrahamL ...
Glover" ..........................
Mortel et al".lMorel t al3 .............. .......
Reddy, Biarma, and Sankaran ......
Schaepman-Van Guens"2 ............
Giarratano and Slate" ..............

Total ........................

4
2
S

26
12
1
1

295
6

30
3

31
15
4
1
9
25
85
20
1
9
1

29
4

499

1949
1952
1955
1958
1959
1961
1962
1963
1964
1966
1966
1966
1967
1968
1968
1969
1969
1969
1970
1970
1970
1970
1970
1971

mesenchymal sarcomas that are composed of a
single cell type; as "mixed," those comprising
more than one cell type. He classified as "homol-
ogous" those made up of tissue elements indige-
nous to the uterus, and as "heterologous" those
containing tissue *elements normally foreign to the
uterus. On this basis, Ober,5 in 1958, proposed an
elaborate but clear classification of mesenchymal
sarcomas, useful where an adequate specimen is
properly studied. According to that classification,
any uterine cancer that contains stromal sarcoma
plus one or more heterologous elements, or that
contains two or more heterologous elements,
should be coded "mixed mesodermal tumor." The
carcinomatous components of mixed mesodermal
tumors, unlike the sarcomatous elements, are
limited by the potentialities of the millerian tract.

Mixed mesodermal tumors characteristically
originate in the stroma of the genital tract, im-
mediately beneath the lining epithelium, which is
frequently intact. They are often of multicentric
origin, and seem never to arise deep within the
uterine wall. Of the two main hypotheses that
have been advanced for their histogenesis, the cell
rest theory suggested by Cohhheim6 in 1875 is in-
compatible with modern concepts of carcinogen-
esis. In 1892, Pfannenstiel7 proposed that they
arise by metaplasia from uterine mesodermal
tissue. It is now generally believed that they arise
in situ from endometrial8 and endocervical stroma.
This, the most primitive uterine tissue, has in
common with other mesenchymal cells the ca-

TABLE 3.-Patient Characteristics and Presenting Manifestations
Interval

Gravidal Since Last
Paral Marital Menstrual

Patient Race Age Abortions Status Period Past History and Presenting Manifestations

1 .White

2 .White

3 .White
4 .White

5 .Black

53 3/

41

82
61

5,

64 4/

'2/1 Married 3 Weeks Normal menstrual history. Watery vaginal discharge
3 months

0 Single 5 Days Normal menstrual history. Persistent intermenstrual
vaginal spotting 5 months. 5 days after onset of last
menstrual period, low abdominal cramps; passed tissue
12.5 X 7.5 X 3.5 cm per vagina; diagnosed leiomyo-
sarcoma

'5/0 Widowed 30 Years Intermittent slight vaginal bleeding 8 months
0 Single 13 Years During anticoagulant therapy for thrombophlebitis 6

months ago, vaginal spotting; persisted. Heavy vaginal
bleeding 4 days ago, 2 to 3 soaked towels daily. Lost
20 pounds preceding year. Treated for diabetes mel-
litus 7 years; for arteriosclerotic cardiovascular dis-
ease with congestive heart failure 6 months. Right
oophorectomy, tubal ligation 30 years ago

'3/1 Married 15 Years Gush of bright red blood per vagina 3 months ago;
then persistent vaginal bleeding (2 to 3 pads daily)
and foul vaginal discharge. Lost 45 pounds preceding
year
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pacity to differentiate into many mesenchymal
derivatives (striated muscle, cartilage, fat) as
well as into epithelial structures characteristic of
the miuilerian tract. This is understandable when
we recall that, except for its nerves, the entire
uterus is of mesodermal origin.
The rarity of mixed mesodermal tumors rela-

tive to the occurrence of other malignant tumors
of the uterus as reported by several observers9-'3
is apparent from Table 1. Only 499 cases appear
to have been reported hithertoll-30"3'-33 (Table 2).
Added to those are the five cases whose salient
features are summarized in Tables 3, 4 and 5 in
lieu of individual case reports.
Some investigators have suggested that race,

parity, or sexual activity may correlate with the
incidence of these tumors. It has been proposed
that they occur more often in blacks than in
whites;23'36 and the reverse has been observed.'
The same contradictions can be found with regard
to parity and sexual activity." 9"15

Site of Origin Related to Menstrual Status
The most common site of origin of mixed mes-

odermal tumors of the uterus is the corpus, where
they are found almost exclusively in menopausal
and postmenopausal women. This diagnosis is
occasionally made during adolescence but seldom
during the reproductive years. In women of this
age range, mixed mesodermal uterine tumors
usually start in the cervix. During infancy and
childhood, the juvenile member of this family of
tumors, botryoid sarcoma, usually begins in the
vagina.

Patient 1 of the present report was 53 years of
age and still menstruating; the tumor had its
origin in the cervical stroma. In Patients 2 to 5,
the tumor began in the endometrial stroma.

Mixed mesodermal tumors, as well as carci-
nosarcomas, have been reported as primary
ovarian tumors; but this is extremely rare, and
such neoplasms are believed to originate in areas
of endometriosis.3435

Radiation Therapy: Possible Etiologic Factor
The majority of the uterine neoplasms that arise

after radiation therapy are mixed mesodermal
tumors or carcinosarcomas. Although a causative
relation cannot be established because the cases
have been few, follow-up data are incomplete
and many variables are involved, an association
between the appearance of mixed mesodermal
tumors and previous radiation to the pelvis has

been reported by many observers. The carcino-
genic activity of radiation appears to be greater
with small than with large doses; neoplasia there-
fore more often follows such treatment for benign
than for malignant lesions. Thirty-six ( 10 percent)
of the 360 patients listed in Table 6 had received
radiotherapy for benign lesions; 14 (3.8 percent)
for other malignant neoplasms. The intervals be-
tween radiotherapy and the diagnosis of mixed
mesodermal tumor ranged from four years to 36
years, except that one tumor developed a year
after radiation for benign disease24 and another
arose while the patient was receiving chemo-
therapy after radiation for ovarian cystadenocar-

26 o
cinoma. None of the five patients of the present
series had received radiotherapy in the past.

Since an association does exist and the interval
between exposure and the appearance of the tu-
mor may be long, patients who have received
radiation therapy to the pelvic region should be
observed periodically longer than 20 years with
the possibility of postirradiation cancer in view.
In treating younger women for cancer, whenever
the cure rates of radiotherapy and surgical exci-
sion are equivalent, the latter should be chosen.
It is heartbreaking to find a mixed mesodermal
tumor or carcinosarcoma of the uterus ten or
more years after the apparent cure of another
gynecologic cancer.

Signs and Symptoms
The manifestations of mixed mesodermal tumor

are nonspecific. Abnormal vaginal bleeding is the
presenting complaint of 80 to 90 percent of pa-
tients with this disease. Crampy lower abdominal
pain, foul watery or purulent vaginal discharge,
passage of fragments of necrotic tissue per vagina,
and weight loss are frequent. Three of the patients
in the present series had postmenopausal bleeding;
one had only watery vaginal discharge, and an-
other had intermenstrual bleeding with cramps in
the lower part of the abdomen.

Pelvic examination often leads to prompt con-
sideration of this diagnosis, as in 30 to 50 percent
of the cases a polypoid tumor protrudes from the
cervical os or within the cervical canal or, occa-
sionally, through the vaginal introitus. Mixed mes-
odermal tumors are frequently bulky, friable, soft
and fleshy, fungating and occasionally necrotic,
reddish purple or whitish gray. In many instances,
however, the only abnormal finding is uterine en-
largement, with or without irregularity of contour;
for early lesions, the findings are usually normal.

THE WESTERN JOURNAL OF MEDICINE 19
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TUMORS OF THE UTERUS

In other cases, the entire pelvic contents appear
to be replaced by tumor. The ascites, cachexia,
and masses throughout the abdomen which are
seen in advanced disease suggest ovarian cancer.
Thus, in a large proportion of patients, the results
of the physical examination are not diagnostic of
mixed mesodermal tumor.

Pathologic Findings
Gross Appearance
A polypoid growth usually fills the endometrial

cavity. The tumor mass may be single or multiple;
its consistency may vary from fairly firm to soft
and fleshy. The base of the tumor may be broad
or narrow, but demarcation from the underlying
myometrium is usually distinct. As in Patient 3
of this report, the tumoi may appear as globular,
firm elevations of the endometrial surface measur-
ing less than a centimeter in diameter.

Although there is no causal relation between
uterine leiomyomata and mixed mesodermal tu-
mors, they often coexist. The finding of a soft
polypoid mass within a uterine cavity containing
leiomyomata may lead one to assume erroneously
that a submucous fibroid tumor has undergone
degeneration or malignant change.
The cut surface of a mixed mesodermal tumor

is usually soft and moist and grayish white, pinkish
or purple; there are usually hemorrhage and ne-
crosis; occasionally there are areas of gelatinous
softening or cyst formation.

Microscopic Appearance
The background of the varied histologic struc-

ture that is presented by mixed mesodermal tu-
mors is endometrial sarcoma, characterized by
poorly differentiated cells with sparse cytoplasm,
crowded nuclei, and indefinite borders. Within
this basic neoplasm, tissue or tissues are found
which have no benign counterpart in the uterus
(heterologous). Of these, striated muscle and
cartilage are encountered most commonly.

In the opinion of a minority of observers,4'
the sine qua non for the diagnosis of mixed meso-
dermal tumor of the uterus is the presence of em-
bryonal myoblasts. Some investigators insist on
the presence of typical longitudinal and transverse
striations, permitting identification of the cells
as being of striated muscle origin. The ma-
jority,"28'39'44 however, accept as sufficient proof
the presence of numerous pleomorphic cells with
abundant eosinophilic cytoplasm having a "strap"

or "tadpole" shape. The tissue culture studies of
Murray and Pogogeff42'43 showed that spindle cells
with intensely eosinophilic and perhaps granular
cytoplasm are embryonic rhabdomyoblasts in a
stage of development preceding the development
of cross striations.

If one accepts Ober's classification,5 the pres-
ence of carcinomatous elements, whether squa-
mous or adenoid, will place the tumor in the
category, carcinosarcoma with heterologous ele-
ments. Most other investigators' 3'28'39 define
carcinosarcomas as those tumors which are com-
posed only of sarcomatous and carcinomatous ele-
ments; they reserve the term mixed mesodermal
tumor for those which contain, in addition, heter-
ologous elements.
Some observers'0'2" 44 consider such a distinc-

tion to-be valueless because the clinical features,
treatment, prognosis and gross pathologic features
of these two types of cancer show no significant
differences. Others23'32 have found sufficient be-
havioral differences to continue the separate classi-
fications on the basis of their definitive micro-
scopic features. Schaepman-Van Geuns32 reported
a 14 percent better survival rate associated with
carcinosarcomas than with mixed mesodermal
tumors.

Mode of Spread
Mixed mesodermal tumors invade surrounding

tissues by continuity, through lymphatic channels,
and through the blood stream, as indicated by
study of the tumor and surrounding tissues, the
appearance of metastasis, and the sites of recur-
rence. Some observers"' 3'28 have found that the
soft tissues and lymph nodes of the pelvis are in-
volved in most patients, and that local recurrence
is frequent. Others'0 2' have emphasized that dis-
tant metastasis is the rule rather than the excep-
tion, and that hematogenous spread is more
frequent than lymphatic. The most common sites
of metastasis are the lungs, pleura, vagina, omen-
tum, mesentery, ovaries and extrapelvic lymph
nodes. One or more tissues seen in the primary
tumor may occur in the metastatic site, so that
either or both of the sarcomatous and carcinoma-
tous elements may be clearly distinguished.

Diagnosis
Because the majority of patients complain of

abnormal uterine bleeding, dilatation and curet-
tage is a frequent diagnostic procedure. In 25 to
50 percent of the cases, the diagnosis of mixed

THE WESTERN JOURNAL OF MEDICINE 21
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Figure 1.-Merging areas of stromal sarcoma, adeno-
carcin,ma, and chondrosarcoma.

mesodermal tumor is missed by this method," 28
but the presence of malignant neoplasia is estab-
lished. Endometrial sarcoma or adenocarcinoma
is the most frequent initial diagnosis. Biopsy of
the mass that protrudes through the cervical os
frequently yields the necessary information, but in
many cases only sarcomatous or carcinomatous
elements, or what appears to be pure leiomyosar-
coma is found, and occasionally there is so much
necrosis that no structure can be identified with
certainty. In a large number of patients the diag-
nosis of carcinosarcoma is made, and is changed
only after extensive recutting of the specimens
with painstaking review of new slides, where
heterologous cells are finally found. Often the
correct diagnosis is made only after hysterectomy
or at autopsy.

Treatment
Review of reported cases shows that a multi-

tude of treatments have been used, all with poor
results. Often no treatment was possible or only
palliation could be used. The preferred approach
is surgical; the minimal procedure contemplated
should be total hysterectomy with bilateral salpin-
go-oophorectomy. If the tumor has originated in
or extended to the cervix, radical hysterectomy
with pelvic lymphadenectomy is indicated. A few
investigators'0'23'36'38 have advised radical hyster-
ectomy with pelvic lymphadenectomy as the initial
surgical procedure, irrespective of cervical in-
volvement. The value of regional lymph node re-
moval is questioned by those who believe that
these tumors tend to metastasize through the
blood rather than the lymph. Two of the patients
in the series here reported are living and well more
than ten years after total abdominal hysterectomy
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Figure 2.-Stromal sarcoma with typical "tadpole" cells
representing rhabdomyoblasts.

with bilateral salpingo-oophorectomy; one also
received radiation therapy-preoperatively with
radium, and postoperatively with cobalt. Patient 3
was treated by total abdominal hysterectomy with
bilateral salpingo-oophorectomy alone, and two
years later appeared to be free of disease. She
died a month after having been seen, at the age
of 84.
Some observers27 32 have expressed serious res-

ervation about the value of radiation therapy, pre-
operatively or postoperatively, for this disease.
Others'0 21'23'25,36'38'45 appear convinced that mixed
mesodermal tumors are radioresistant, and that
preoperative radiation merely delays treatment;
still others,13'29 that radiation should be added to
the surgical procedure either preoperatively13'29 in
the form of radium therapy, or postoperatively as
external radiation.9"12"18 Chuang and colleagues'
found that neither preoperative nor postoperative
radiation affected five-year survival rates, whereas
Edwards29 reported a significant improvement
with preoperative radium therapy, and Mortel
and coworkers'3 pointed out that, of 26 previously
reported patients who had survived five years, 18
had received some form of radiation therapy.

There is no question that some mixed meso-
dermal tumors are sensitive to radiation.'3'20'29
Kempers, in discussing the paper by Masterson
and Kremper,28 mentioned one patient who had
received only palliative irradiation, then lived six
and a half years with clinical regression of the
tumor. One of the two five-year survivors re-
ported by Edwards and colleagues"- was treated
for recurrence of tumor in the parametrium after
subtotal hysterectomy, by local perfusion with
gold, irradiation with radium, external radiation
and nitrogen mustard. The response in the vaginal

THE WESTERN JOURNAL OF MEDICINE 23
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TABLE 6.-Role of Radiation Therapy in the
Development of Mixed Mesodermal Tumors

Previous Radiation

Number of Benign Malignant Interval
Report by Patients Lesion Disease (years)

Chuang et all ......... 20 .. 3 7-29
Krupp et al.. ......... 51 .. 2 11-13
Edwards et a1l ......... 7 1 2 6-10
Mortel et al3 .9 1 .. 28
Speert and Peightal1' .. 4 3 .. 9-14
McElin and Davise' .... 2 2 .. 11-20
Schiffer et a1l .......... 5 1 .. 6
Taylor7............... 40 3 ..?
Ober and Tovell8. 12 1 ..?
Heinrichs et al20 ....... ..
Rachmaninoff and

Climie2 ............. 30
Norris et al2 ........... 31 6 3 7-26
Mendel et al . ........ 15 1 .. 1
Gudgeon ............ .. 1 1.5
Ruffolo et alF .9 1 ..?
Masterson and

Kremper2 .......... 25 3 2 4-23
Reddy et a3l ........... 1 ..
Schaepman-Van Guens"2 29 3 1 7-31
Sternberg et al' ....... 21
Aaro et al3 ............ 26 6 .. 4-36
Hill and Miller"....... 4 2 .. 10-11
Marcella and Cromer" . 11 1 .. 6
Rubin40. ....... 1 1 ..?
Present series ........ 5

Totals ......... 360 36 14

lesion of Patient 4 of the present series also indi-
cates radiosensitivity.

Radiation alone is used for palliation, as are
various forms of chemotherapy. Nitrogen mustard
and thioTEPA have been found ineffective.'0"1',36'39
In one reported patient,26 the tumor developed
during chlorambucil therapy; in another, 5-fluor-
ouracil had no apparent effect." Worthwhile pal-
liation has been reported with cyclophospha-
mide,28'32 but Glover,30 using it in a single case,
saw no benefit from this drug. In our Patient 4,
neither desmethylcolchicine nor 5-fluorouracil af-
forded significant palliation.

Prognosis
Although extremely poor, the prognosis is not

entirely hopeless. Determination of accurate five-
year survival rates from reported cases is impeded
by the short time elapsing between treatment and
report in many instances, by loss of patients to
follow-up, and by the inclusion of carcinosar-
comas in some series. Excluding those series in
which no patient survived as long as five years,
Table 7 shows the numbers and percentages of
five-year survivors in the 15 remaining reports,
and the types of treatment given. The five-year

survival rates ranged from 9 percent to 40 percent
for an average of 21.3 percent (57 of 267 pa-
tients). When series in which all patients died
within five years* are included, only 57 of 362
patients (15.7 percent) had this outcome. No
conclusion can be drawn with regard to the effec-
tiveness of the type of treatment employed, as it
is not clear how many patients in each category
died, were lost to follow-up, or had received
therapy less than five years previously.

Search for factors that would serve as reliable
prognostic indices has elicited some contradictory
findings, as well as observations confirmed by
most observers. Chuang and coworkers' saw no
correlation between the number of mitoses per
high-power field and survival rates, and noted that
a history of irradiation for cancer suggested an
extremely poor prognosis. Edwards and col-
leagues" saw no relation between duration of
symptoms or early diagnosis and outcome. Sur-
vival rates appear to be higher in younger than in
older women.21'32 The influence of specific heter-
ologous elements on survival has been evaluated
with contradictory results. The presence of carti-
lage has been considered a bad prognostic sign by
some,25'47 a good prognostic sign by others,23 and
of no significance by most."28'32 The prognosis is
not unfavorably influenced by the presence of a
rhabdomyosarcomatous component." 21'32
The two most important prognostic factors are

the degree of myometrial infiltration and the ex-
tent to which tumor involves other structures. It
is interesting, however, to note that all of the
four long-term survivors reported by Masterson
and Kremper28 had microscopic invasion of the
blood vessels, and one had extension to the uter-
ine serosa.

Our two surviving patients (Patients 1 and 2)
were relatively young-41 and 53 years of age;
one had extension of the tumor to the right ovary,
the other to the uterine serosa with extensive peri-
vascular and lymphatic invasion. One had had
symptoms for three, the other for five months be-
fore first examination. Cartilage was present in
only one. In Patients 4 and 5, who died, the dis-
ease was extensive and beyond hope of cure when
they were first seen.
The majority of recurrences take place within

the first year, but some have appeared three to
five years after treatment of the first tumor. The
majority of reported patients who died of the dis-

*References 10,16,19,20,26,27,30,33,36,40
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ease had lived eight to twelve months after diag-
nosis.

It is clear that the diagnosis of mixed meso-
dermal tumor of the uterus should be suspected
more often, and that adequate biopsy specimens
should be taken from uterine tumors which may
be of this type to allow for accurate diagnosis. In
view of the evidence that many mixed mesodermal
tumors are radiosensitive, radiation therapy
should be used more frequently in treating them.
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Management of the Acute and Subacute Phases of Alcohol Abuse:
Taking a Drinking History

The technique of taking a drinking history is a technique that you can develop. The tech-
nique is not, "Do you drink?", "How much do you drink?", "How often do you drink?"
and "How long have you been drinking?" Those are all the wrong questions to ask. They're
judgmental on the front end. You will never get a truthful answer . . . never.

There are some guidelines to taking a drinking history: First, you might as well assume
that 70 percent of your adult population drink on somewhat more than a casual basis. You
should begin to initiate the conversation by discussing the patient's use of alcohol, not his
abuse. And the questions of "how much" and "how long" imply abuse on the front end.

You must convince the patient that alcohol is a drug, and he is self-prescribing the drug
for the effect. Ask him about the effect he's looking for. Does he have the same effect
every time he drinks? Is it taking a little bit more alcohol now? What is the social setting
in which he takes alcohol? What is the relationship of alcohol to meals? And without asking
him directly, how much, how often, how long, he will tell you. And if you can get a patient
to tell you without asking him, then you have become a good drinking historian. Be as
non-judgmental and non-moralistic as possible in taking the history; and the whole point
of taking the history is to find out how important alcohol is to this individual . . . Begin
to appreciate that alcohol is indeed involved probably in a lot more medical disorders than
you have previously suspected . . . You occupy a very critical position in directing the
health care of this individual if indeed he is addicted to alcohol and if indeed he needs
more help than this. So the physician really does stand at a unique vantage point in making
an early diagnosis and intervening early in a treatment situation. And if we do this, then
we are operating at the best secondary level of preventive medicine. That's early intervention
and early treatment. And if we do this, then I think we will indeed make an impact on the
public health problem that's going to get a lot worse before it gets any better.

-DAvI H. KNorr, MD, Memphis
Extracted from Audio-Digest Internal Medicine, Vol. 20, No. 4,
in the Audio-Digest Foundation's subscription series of tape-
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