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OBJECTIVE: This retrospective descriptive study was
undertaken to highlight the diagnostic features and natural
history of pulmonary Kaposi’s sarcoma (KS).
METHODS: Thirty-three patients with symptomatic pul-
monary KS were assembled from a cohort of 239 patient
with KS. Pulmonary KS was diagnosed by visualization of
endobronchial lesions at bronchoscopy or based on
clinical-radiological correlation and exclusion of opportun-
istic infections.

RESULTS: The median time from initial presentation with
KS to the development of pulmonary involvement was nine
months. Dyspnea (79%) and dry cough (79%) were the
most common presenting symptoms. Oral palatal involve-
ment was present in 58% of patients with pulmonary KS.
Pulmonary nodules (58%) were the most common radio-
logical finding, but an interstitial pattern was noted in 42%
of patients. Pleural effusion was present in 39%. Radiologi-
cal patterns were not static, as 50% of patients with an ini-
tial interstitial pattern progressed to develop poorly formed
nodules in the peripheral lung fields. Endobronchial lesions
were noted on bronchoscopy in 23 patients. A presumptive

diagnosis of pulmonary KS was made in 10 patients, with
autopsy confirmation in four. Chemotherapy completely re-
solved symptoms in nine of 25 treated (36%) patients, and a
further nine (36%) experienced a significant reduction in
symptoms. Radiological improvement was noted in two of
the clinical responders. Median survival from the time of di-
agnosis of pulmonary KS was only eight months, and symp-
toms relapsed within six weeks of achieving the best
clinical response with chemotherapy.

CONCLUSIONS: Pulmonary KS presents a difficult diag-
nostic challenge due to a nonspecific constellation of symp-
toms and radiological findings. Bronchoscopy is diagnostic
when endobronchial lesions are visualized but, more impor-
tant, it can exclude opportunistic infections. In some pa-
tients, even with a negative bronchoscopy, the diagnosis
may still be established using clinical-radiographic correla-
tion, particularly if there is radiological evolution to a nodu-
lar pattern over time. Multidrug chemotherapeutic
regimens appear to have some symptomatic benefit, but ra-
diological improvement is extremely limited. Progression
of disease occurs in virtually all patients, and the median
survival is only eight months from the point of recognition
of pulmonary KS. (Pour le résumé, voir page 182)
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Le sarcome de Kaposi pulmonaire : Caractéris-
tiques diagnostiques et histoire naturelle chez
les patients atteints du syndrome d’immu-
nodéficience acquise

OBJECTIF : La présente étude descriptive et rétrospective a été
entreprise pour souligner les caractéristiques diagnostiques et I’his-
toire naturelle du sarcome de Kaposi pulmonaire (SK).
METHODES : Trente-trois patients présentant un SK pulmonaire
symptomatique ont été regroupés a partir d’une cohorte de 239 pa-
tients atteints d’un SK. Le diagnostic de SK pulmonaire a été réalisé
par visualisation des 1ésions endobronchiques a la bronchoscopie
ou basé sur une corrélation entre les signes cliniques et radiolo-
giques, et en excluant les infections opportunistes.

RESULTATS : Le temps médian a partir des symptdmes initiaux
du SK jusqu’au développement d’une atteinte pulmonaire était de
9 mois. Une dyspnée (70 %) ou une toux seche (79 %) étaient les
premiers symptdmes les plus courants. Une atteinte palatale était
présente chez 58 % des patients atteints d’un SK pulmonaire. Des
nodules pulmonaires (58 %) représentaient le signe radiologique le
plus courant, mais on pouvait aussi noter une atteinte interstitielle
chez 42 % des patients. Un épanchement pleural était présent dans
39 % des cas. Les images radiologiques variaient, et pour 50 % des
patients présentant initialement une atteinte interstitielle, cette der-
niére évoluait vers la formation incompléte de nodules dans les

champs pulmonaires périphériques. Des Iésions endotrachéales
ont été notées a la bronchoscopie chez 23 patients. Un diagnostic
présumé de SK pulmonaire a été posé chez 10 patients, et con-
firmé par autopsie chez 4 d’entre eux. La chimiothérapie a per-
mis la résorption compléte des symptomes chez 9 (36 % des
patients) tandis que 9 (36 %) d’entre eux ont accusé une di-
minution importante de leurs symptomes. Une amélioration
des images radiologiques a pu étre notée chez deux patients ay-
ant répondu cliniquement. La survie médiane a partir du moment
du diagnostic de SK pulmonaire était de 8 mois, tandis que les
symptomes récidivaient dans les 6 semaines apreés que 1’on ait
obtenu la meilleure réponse clinique avec la chimiothérapie.
CONCLUSIONS : Le SK pulmonaire s’avere un défi diagnos-
tic difficile dii a une constellation non spécifique de symptomes
et de signes radiologiques. La bronchoscopie permet d’établir un
diagnostic lorsque 1’on peut visualiser les lésions endotra-
chéales, mais le plus important est qu’elle peut exclure les infec-
tions opportunistes. Chez certains patients, méme si les résultats
de la bronchoscopie sont négatifs, on peut toujours poser le diag-
nostic en se basant sur la corrélation entre les signes cliniques et
radiologiques, en particulier si I’image radiologique prend pro-
gressivement un aspect nodulaire. La polychimiothérapie sem-
ble agir quelque peu sur les symptomes, mais I’amélioration des
images radiologiques est extrémement limitée. La maladie pro-
gresse virtuellement chez tous les patients, et la survie médiane
est seulement de 8 mois a partir du moment ou le SK pulmonaire
est reconnu.

Kaposi’s sarcoma (KS) is the most common tumour in
patients with the acquired immunodeficiency syndro-
me (AIDS). It has been estimated to occur in 10% to 20% of
all cases with AIDS (1). Curiously, there is a marked predile-
ction for homosexual men. Overall, 95% of all AIDS-related
KS cases are in homosexual or bisexual men. Furthermore,
15% to 40% of all homosexual men with AIDS will develop
KS, as opposed to 4% of intravenous drug abusers (2).

Although the skin is the most frequent site of involve-
ment, visceral spread is common. Pulmonary involvement
has been found clinically in 21% to 40% of patients with cu-
taneous KS (3). In autopsy studies, this number increases to
45% of patients (4). Pulmonary KS is virtually always ac-
companied by skin involvement, but isolated cases of pri-
mary pulmonary KS have been described (5).

Despite the high frequency of pulmonary KS, relatively
few studies have provided an overview of the natural history
of disease from the time of diagnosis to death. This can be
partially attributed to the fact that the disease is difficult to di-
agnose and treat; thus, KS has not received the same attention
as other pulmonary complications of AIDS. Although in the
past decade, the proportion of KS cases in AIDS patients has
declined, there has been an overall absolute increase in KS-
related mortality (6,7). As overall survival in patients with
AIDS has improved, KS is becoming an increasingly impor-
tant factor in limiting further improvements in life expec-
tancy.

The purpose of this retrospective cohort study was to re-
view systematically a relatively large contemporary series of
patients with pulmonary KS, and to characterize clinical and
radiological aspects of the disease. It is beyond the scope of
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this descriptive study to assess the effectiveness of chemo-
therapeutic regimens for KS. Data on treatments used in this
study are provided primarily to outline the clinical course.

METHODS

Patient population: Thirty-three patients with pulmonary
KS were identified from a cohort of 293 patients, who were
referred to the Toronto-Sunnybrook Regional Cancer Centre
or The Toronto Hospital for assessment and management of
KS. These two institutions serve as the principal tertiary care
centres for KS in Toronto. They draw from a broad referral
base including primary care physicians and other tertiary care
centres for patients infected with human immunodeficiency
virus (HIV).

Eligible patients in this retrospective review included any

individual with pulmonary KS diagnosed between January
1989 and December 1992. The retrospectively assembled
study group was followed over time until the study cut-off
date of December 1992.
Diagnosis of pulmonary KS: Investigations for pulmonary
KS were instituted if the subjects developed inexplicable ra-
diological infiltrates and respiratory symptoms. A few pa-
tients were referred with a diagnosis of pulmonary KS
already, based on prior investigations of respiratory symp-
toms instituted by the referring physicians.

Patients were identified as having pulmonary KS primar-
ily by visualization of lesions in the tracheobronchial tree
via bronchoscopy. Some were diagnosed based on clinical-
radiographic correlation, which was confirmed at autopsy,
whenever possible. Twenty-three patients (70%) were diag-
nosed by positive bronchoscopy. A presumptive diagnosis
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TABLE 1
Patient characteristics at diagnosis of pulmonary
Kaposi’s sarcoma (n=33)

Pulmonary Kaposi's sarcoma

TABLE 2
Presenting symptoms at diagnosis of pulmonary
Kaposi’s sarcoma

Age (years) median 34 n %
range 28-55 Total 33

CD4 lymphocyte count (cells/mm?®) median 70 Dyspnea 26 79
range 3-300 Nonproductive cough 26 79

Hemoglobin (g/L) median 114 Chest pain 4 12

Prior opportunistic infections 10 Hemoptysis

Prior Pneumocystis carinii pneumonia 7 Blood-tinged sputum 3 9

Oropalatal Kaposi’'s sarcoma 10 Frank blood 2 6

Visceral Kaposi's sarcoma 6 Fever 4 12

was made in 10 patients (30%), based on clinical presenta- TABLE 3

tion, diffuse pulmonary nodules on chest radiograph (CXR)
and exclusion of opportunistic infections via bronchoscopy.
Direct endobronchial KS lesions were presumably not ob-
served due to peripheral locations. Four of the 10 patients
with negative bronchoscopy underwent autopsy and all had
histopathologically confirmed pulmonary KS.

Baseline characteristics: Data were retrospectively assem-
bled on age, sex, race, date of HIV positivity, date of AIDS
defining illness, CD4 count (at referral and diagnosis of pul-
monary KS), prior opportunistic infections, drugs, interval
between the development of KS and pulmonary involve-
ment, sites of KS involvement, longitudinal CXR pattern,
respiratory symptoms and bronchoscopic findings.
Chemotherapeutic regimens: All symptomatic patients ca-
pable of tolerating chemotherapy were started on treatment.
Patients were treated with a variety of chemotherapeutic
regimens that were individualized based on the patient’s
clinical status and tolerance: doxorubicin (20 mg/m?), bleo-
mycin (10 mg/m?) and vincristine (2 mg) (DBV); doxorubi-
cin (20 mg/m?) and bleomycin (10 mg/m?) (DB); bleomycin
(10 mg/m?) and vincristine (2 mg) (BV); etoposide (50
mg/day); alpha-interferon (6 MU subcutaneously daily)
(IFN); vinblastine (4 mg); or no therapy.

In general, treatment was administered every two weeks

until best clinical response was observed. Beyond that point,
therapy was discontinued, continued in an attenuated form,
or switched to monthly maintenance therapy with vinblastine
(4 mg). The schedules for etoposide and IFN differed in treat-
ment intervals. Therapy was interrupted in the event of an in-
fection or other major complication.
Response to treatment: Response to therapy was catego-
rized clinically as the resolution of respiratory symptoms, de-
crease in respiratory symptoms, no change, or worsening of
symptoms. Radiographic and cutaneous changes were re-
corded from the clinic documentations. Time to relapse was
noted, as defined by a recurrence of symptoms with or with-
out radiographic progression.

The patients were followed until time of death or the study
cut-off date. Patients alive at the time of cut-off were cen-
sored at that point.

Follow-up: Because most patients were treated in conjunction
with the two referral centres, patient progress was easily track-
ed. To ensure complete follow-up in patients where contact was
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Radiographic features at diagnosis of pulmonary
Kaposi’s sarcoma

n %
Total 33
Pulmonary nodules 19 58
Interstitial pattern 14 42
Diffuse 9
Perihilar 5
Pleural effusion 13 39
Nonspecific airspace infiltrates 2 6

lost, telephone calls were placed to the primary care physi-
cians or the last known referral site involved with their care.
Up to date records were obtained either verbally or via fax.
Statistical analysis: Median survival was calculated using
the standard survival curves — Kaplan-Meier methods. The
outcome or dependent variable is mortality. Multivariate
analysis using multiple logistic regression was used to deter-
mine whether any of the following baseline variables affect
the prognosis: interval between initial presentation with KS
and the development of pulmonary symptoms; CD4 count at
the time of diagnosis of pulmonary KS; presence of pleural
effusion; radiographic pattern; clinical assessment versus
bronchoscopy; and prior opportunistic infection(s).

RESULTS

Demographics: Patients with pulmonary KS formed 11%
(33 0f293) of all individuals with KS assessed at the two cen-
tres. Table 1 summarizes the patients’ baseline characteris-
tics at the time of diagnosis of pulmonary KS. All patients
were male with homosexual contact identified as the risk fac-
tor for AIDS. All were between 28 and 55 years of age (me-
dian 34). All but one were Caucasian.

Clinical presentation: The median time between initial
presentation of KS and the diagnosis of pulmonary involve-
ment was nine months (mean 11, range zero to 38). Respira-
tory symptoms at the time of the diagnosis of pulmonary KS
are summarized in Table 2. All patients were symptomatic at
the time of diagnosis because symptoms were the principal
indication for investigation. In decreasing order of fre-
quency, these were dyspnea (79%), dry cough (79%), chest
pain (12%) blood-tinged sputum (9%) and frank hemoptysis
(6%). Fever was noted in four patients.
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Figure 1) A typical chest radiograph illustrating the types of paren-
chymal nodules throughout both lungs due to Kaposi’s sarcoma

All patients had skin involvement with KS. Oral mucosa

or palatal involvement was noted in 58%. The gastrointesti-
nal tract was found to be involved in 22%.
Radiographic features: A summary of the CXR findings at
the time of diagnosis of pulmonary KS is presented in Ta-
ble 3. Pulmonary nodules were the most common radiologi-
cal findings, present in 58% of patients (Figure 1). Pleural
effusion was present in 39%. Interstitial lung disease was ob-
served in 42% of patients (Figure 2). A predominant perihilar
pattern was seen in 36% of this group. Interestingly, an in-
creased incidence of interstitial/perihilar disease was ob-
served in the subgroup with positive bronchoscopy (55%).
Conversely, the nodular pattern was more common in the
group with negative bronchoscopy.

Radiological findings were not static. Of the 14 patients
who initially presented with an interstitial or perihilar infil-
trate, seven went on to develop superimposed pulmonary
nodules.

Follow-up: Three patients were lost to follow-up, and were
not included in either survival statistics or analysis of re-
sponse to treatment.

Overall survival: Median survival from AIDS-defining ill-
ness to death was 23 months (range three to 35). Median time
from development of the initial KS lesion to death was 19
months (range three to 35). Median time from diagnosis of
pulmonary KS to death was eight months (range one to 20).
Response to therapy: Most of the patients were treated with
multidrug doxorubicin-containing regimens: DBV (15 pa-
tients) and DB (two patients). The remainder were treated as
follows: BV (three patients), IFN (two patients), etoposide
(two patients), vinblastine (one patient) or no treatment (five
patients).

Nine of the 25 treated patients had a complete resolution
of symptoms. All patients, including three patients subse-
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Figure 2) A chest radiograph illustrating the predominant intersti-
tial pattern in the right midlung and perihilar region

quently placed on maintenance therapy, relapsed within six
weeks of discontinuing original therapy. Of the remaining
group, nine patients experienced a significant reduction in
symptoms. Seven patients failed to improve, or else deterio-
rated further.

Radiological response to therapy was less frequent. Only
two patients demonstrated a reduction in x-ray lesions. No
patients had a complete resolution of radiological findings.
On the other hand, all patients showed some reduction in skin
manifestations.

Complications: Major complications resulted in the delay of
therapy, but did not necessitate discontinuation of treatment.
Major complications were as follows: febrile neutropenia
(two patients), pneumonia (two patients), line sepsis (one pa-
tient) and thromboembolism (two patients). However, it
should be noted that one of the individuals with thromboem-
bolism had a history of recurrent deep vein thrombosis pre-
ceding commencement of chemotherapy.

Causes of death: Four patients were still alive at the study
cut-off date. Table 4 summarizes the cause of death of the 26
patients who died. The most common cause of death was res-
piratory failure (58%). Eighty per cent of these patients did
not have any evidence of infection. Pulmonary hemorrhage
and airway obstruction accounted for one death each. A gen-
eralized decline with no clear cause of death was found in
19%. The remaining causes of death are summarized in Ta-
ble 4.

Prognostic factors: Multivariate analysis, using SAS statis-
tical software (SAS, North Carolina), was performed on the
baseline characteristics. None of the baseline factors evalu-
ated affects survival in a statistically significant manner;
however, caution should be exercised when interpreting
these results. The data are not presented, since the patient
numbers were too small to derive meaningful conclusions.
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DISCUSSION

The incidence of pulmonary involvement in our retro-
spective cohort of patients with KS was 11%. This figure
may be slightly less than those quoted in the literature be-
cause, in our series, only symptomatic patients underwent in-
vasive respiratory evaluation. Although up to 45% of patients
with KS have lung involvement in autopsy studies, most co-
hort studies describe a figure of approximately 20% (3,8).
The latter figure is more likely to be relevant because autopsy
tends to be carried out in patients with more extensive dis-
ease, and thus the prevalence based on autopsy is heavily in-
fluenced by selection bias.

The most common symptoms on presentation were dysp-
nea, dry cough, blood-tinged sputum, hemoptysis and chest
pain. These respiratory symptoms are nonspecific, but can
often serve as an indicator for further investigation.

CXR findings were classically described by Sivit et al (9)
as a diffuse pattern of either poorly defined nodules or linear/
interstitial markings, which may be predominantly perihilar.
The latter can occasionally mimic Preumocystis carinii
pneumonia (PCP), thus creating a diagnostic dilemma, espe-
cially when combined with a nonspecific symptom complex
as described above. In a review of several studies, the classic
nodular pattern only occurs in a minority of patients (28.8%)
(10), compared with 58% noted in our study. Pleural effusion
has been reported as relatively common, occurring in up to
60% of cases with pulmonary KS (10); however, a large
number of subsequent studies report occurrences in approxi-
mately one-third of cases (9,11). Hilar adenopathy has quite a
variable incidence depending on the study centre, but should
be sought. Both features can be useful in differentiating be-
tween pulmonary KS and PCP because both pleural effusion
and hilar adenopathy are rare in PCP (11).

In our study population, pulmonary nodules were noted
more frequently than the interstitial pattern. This may reflect
the inclusion in the cohort of patients with cutaneous KS, a
nodular pattern on CXR and exclusion of opportunistic infec-
tions, regardless of endobronchial lesions at bronchoscopy.
In contrast, patients with an undifferentiated interstitial pat-
tern and a negative bronchoscopic assessment were not in-
cluded. Since endobronchial visualization is only 45%
sensitive (13), patients who presented with linear/interstitial
disease may have been excluded due to incomplete assess-
ment. To date, endobronchial visualization is still the most
sensitive diagnostic method of detecting lung involvement,
short of open lung biopsy. Bronchoscopic biopsies have a
notoriously poor yield (10% to 20%) (14). The chance of
bronchoscopy confirming endobronchial KS is highest in pa-
tients with perhilar/ interstitial changes. Those with periph-
eral nodules may not have any obvious endobronchial
lesions.

The use of high resolution computed tomography (HRCT)
to aid in the diagnosis of pulmonary KS is promising, but the
overall sensitivity and specificity is not known. Lung in-
volvement has been classically described as hilar densities of
an interstitial or nodular nature extending into adjacent lung
parenchyma along bronchovascular bundles (10). Although
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TABLE 4
Causes of death

n %
Total patients followed 30
Deaths 26
Respiratory failure 15 58
Generalized decline 5 19
Sepsis 1 4
Airways obstruction 1 4
Pulmonary hemorrhage 1 4
Other 3 11

still investigational and time-consuming, the use of sequen-
tial thallium and gallium scanning may be of benefit (15).
Pulmonary KS is described to be thallium-positive/gallium-
negative, in contrast to infections or lymphoma, which are
thallium-negative/gallium-positive and thallium-positive/
gallium-positive, respectively.

Interestingly, radiographic findings were not static. Of the
14 patients who presented with an interstitial/perihilar pat-
tern, seven went on to develop pulmonary nodules, one of
whom had an initially negative bronchoscopy. Therefore, pa-
tients presenting with a nonspecific interstitial pattern, even
in the presence of initially negative investigations, may de-
velop a more diagnostic nodular presentation making the di-
agnosis apparent with observation over time.

A presumptive diagnosis of pulmonary KS was made in
10 patients based on a nodular radiographic appearance,
compatible clinical presentation, and exclusion of concomi-
tant infection with bronchoscopy. Despite the lack of endo-
bronchial lesions, of the four presumptively diagnosed
patients who underwent autopsy, all were determined to have
pathologically confirmed pulmonary KS. Consequently, pul-
monary involvement may be frequently missed if the diagno-
sis is absolutely dependent on finding endobronchial lesions
at bronchoscopy.

We were comfortable initiating treatment in compatible
symptomatic patients with pulmonary nodules on CXR, even
in the absence of endobronchial lesions. The autopsies pro-
vide some validation to this approach. However, no data are
available with regard to patients with the more nonspecific
interstitial pattern. A decision to proceed with open lung bi-
opsy would have to be made on an individual basis. How-
ever, HRCT might be of some benefit in these situations.

Once a diagnosis of pulmonary KS is established, no clear
treatment guidelines exist. Single drug regimens involving
vincristine, vinblastine or doxorubicin showed some degree
of palliation, but prognosis was poor (16). Overall survival
did not differ greatly from the two to four months of un-
treated pulmonary KS as described by Meduri et al (4). Mul-
tidrug regimens demonstrate increased survival compared
with historical controls. Gill et al (17) demonstrated an over-
all 10-month survival in a cohort of patients who received
doxorubicin alone, bleomycin and vincristine, or doxorubi-
cin, bleomycin and vincristine. A response rate of 85% was
noted. Single drug therapy, using newer agents such as pacli-
taxel, show promise in limited case series (18).
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In our study, median survival from the diagnosis of pul-
monary KS was eight months, which is in keeping with more
recent series. Symptom reduction was good, with 31%
achieving a complete reduction in symptoms and a further
38% receiving significant reduction in symptoms. However,
symptoms recurred in all patients within six weeks of discon-
tinuing therapy. Although all responders noted a decrease in
skin lesions, radiological improvement was unimpressive.
None of the patients demonstrated complete resolution of x-
ray lesions, and only two patients demonstrated any signifi-
cant improvement.

Of the 26 patients who died by the study cut-off date, the
majority died of respiratory failure (58%). One patient died
of massive hemoptysis and another of airway obstruction.
The remainder were thought to have died from KS contribu-
tory conditions.

The median time to death from the time of diagnosis of the
initial KS lesion was 19 months, compared with the previ-
ously described median survival of 17 months in uncompli-
cated KS (19). As mentioned earlier, the median time to death
from the diagnosis of pulmonary KS was eight months. De-
spite the previously held belief that a diagnosis of pulmonary
KS implies imminent death, patients are living longer than
their historical controls. Nevertheless, it is not possible to de-
termine whether this is the direct result of chemotherapy,
changes in the pattern of overall care, a change in the nature
of the disease or possibly lead time bias from heightened
awareness and early diagnosis.

Because of the method of patient accrual, only sympto-
matic patients were investigated for pulmonary involvement
with KS. This would select for a sicker population of patients
because asymptomatic, and presumably healthier, patients
would not be included. However, our approach may be more
reflective of reality. In the current absence of data supporting
definite survival benefits, it would be hard to justify treating
asymptomatic patients.

Unfortunately, there are no prospective studies that ran-
domize patients to either treatment or nontreatment groups.
This is in part due to a lack of sufficient patient numbers, dif-
ficulty with early identification, and the short interval be-
tween time of presentation with pulmonary KS and death.

CONCLUSIONS

Although pulmonary involvement occurs quite commonly
in KS, it is only symptomatically significant in a small minor-
ity of patients. Symptoms are typically nonspecific and serve
primarily as a cue for further investigations. Short of open
lung biopsy, endobronchial visualization via bronchoscopy is
still the best diagnostic test, particularly because it has the ad-
ditional advantage of excluding infective processes. Radio-
logical findings may be equivocal, often mimicking
infections such as PCP. Nevertheless, they may develop a
distinguishing nodular pattern over time. Due to limitations
in the sensitivity of current tests, a diagnosis may depend on
clinical suspicion. This is particularly true in patients with cu-

taneous KS, those in whom infective processes have been ex-
cluded, and in those with peripheral nodules on CXR. The
latter may only become apparent following a period of obser-
vation. HRCT scanning or sequential thallium/gallium scans
may also aid in the diagnosis.

This investigation was not designed to determine thera-
peutic efficacy, and further study is necessary to evaluate the
role of chemotherapy in terms of patient selection, clinical
response and impact on overall survival. However, multidr-
ug chemotherapeutic regimens appear to be useful in the re-
duction of symptoms in a subset of patients, despite a lack of
radiologic improvement. Unfortunately, treatment is limited
by progression of disease, despite a reasonable initial thera-
peutic response. The median length of survival was only
eight months from the time of diagnosis with pulmonary KS.
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