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Objective

To analyze the presentation, localization, surgical manage-
ment, pathology, and long-term outcome of a large series of
patients with pheochromocytomas.

Summary Background Data

There are several areas of controversy pertaining to pheo-
chromocytomas. Although many studies report a higher rate
of malignancy for extraadrenal pheochromocytomas than for
adrenal pheochromocytomas, the number of patients with the
former tumor are small and statistical analysis is lacking.
There has also been recent debate as to whether microscopic
features of the tumor may be predictive of future behavior.

Methods

From 1950 to 1998, the authors observed 108 pheochromo-
cytomas in 104 patients. The outcome of these patients has
been followed prospectively. The medical records of these
patients were reviewed for data on the presentation, localiza-
tion, surgical management, pathology, and outcome. Patient
survival was analyzed using Kaplan—-Meier survival distribu-
tions.

Results
This study included 66 female patients and 38 male patients.
The average age at surgery was 42.3 years. Sporadic cases

accounted for 84% of the patients; the other 16% had multi-
ple endocrine neoplasia type 2, von Recklinghausen’s dis-
ease, von Hippel-Lindau disease, or Carney’s syndrome. Of
64 adrenal tumors, 55 were initially considered benign, 6 had
microscopic malignant features, and 3 had malignant disease.
Mean patient follow-up was 12.6 years. To date, in five addi-
tional patients (none with microscopic disease) malignant dis-
ease developed (13% overall rate of malignancy). Recurrence
occurred as late as 15 years after resection. Of 26 extraadre-
nal pheochromocytomas, 14 were initially considered benign,
8 had microscopic malignant features, and 4 had malignant
disease. Thus, 46% of patients had either malignant disease
or tumors with malignant features. Mean patient follow-up
was 11.5 years. In one patient with benign disease and in one
patient with malignant features, malignant disease developed
(23% overall rate of malignancy). The difference in the rate of
malignancy was not statistically significant between adrenal
and extraadrenal pheochromocytomas. Patients with adrenal
and extraadrenal pheochromocytomas also had similar rates
of survival (p = NS).

Conclusions

The data suggest that patients with extraadrenal pheochro-
mocytomas have the same risk of malignancy and the same
overall survival as patients with adrenal pheochromocytomas.
Lifelong follow-up of these patients is mandatory.

The management of adrenal and extraadrenal pheochrsich tumors. There is current debate as to whether extraa-
mocytomas has challenged surgeons since 1926, when battenal pheochromocytomas are more likely to exhibit ma-
Charles Mayo and Cesar Roux reported the resection tignant behavior than the more commonly encountered tu-

mor in the adrenal sit&:* In addition, as with other
neuroendocrine tumors, the future behavior of apparently
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he criteria that apply to many other types of tumors,
including cellular atypia, increased mitotic activity, and
vascular or capsular invasion, have not been thought to be
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reliable predictors of malignan&f Three recent publica- positive results, all divided by the total number of patients
tions, however, have rekindled the debate as to whethé@maged.

microscopic features may be predictive of future behav- The preoperative management used at Vanderbilt has
ior.”® been extensively discussed by Robertson ét &reopera-

The primary aim of the present study was to analyze théive a-blockade consisting of phenoxybenzamine was first
presentation, localization, surgical management, pathologysed at our institution in 1967. Since then, patients were
and long-term outcome of a large series of patients wittblocked between 1 day and several weeks before surgery.
pheochromocytomas. Currently, all patients undergoing surgical management of
pheochromocytoma are blocked before surgery with phe-
noxybenzamine. Preoperative use @blockade began in
METHODS 1968 but has been used sparingly for specific indications

From 1950 to 1998, we observed 108 pheochromocytofsignificant supraventricular tachycardia or ventricular
mas in 104 patients. These patients have been followethchycardia). To date, only 13 patients have been placed on
prospectively through documented return visits, phone consuch long-acting agents. Alpha-methyl-tyrosine (mety-
tact by physicians, and contact by the tumor registry. Forrosine), which inhibits tyrosine hydroxylase, the rate-limit-
mal contact with this group of patients as a whole has beeing step in the synthesis of catecholamines, was first used at
made approximately every 5 to 7 years since 1980. Theur institution in 1973. It has been used as a blocking agent
initial symptoms and clinical presentations of these patientén 43 patients and has always been used in combination with
were obtained retrospectively through physician charts anghenoxybenzamine. Patients have been considered ready
the medical records. Two patients were lost to follow-upfor surgery when plasma metanephrine levels have reverted
after discharge, and two patients were lost to follow-up afteto near-normal levels in response to pharmacologic block-
3 years because they moved out of the United States. ade.

Records were reviewed for demographic information, Before 1978, virtually all pheochromocytomas were re-
presenting signs and symptoms, past medical history, familgected using a thoracoabdominal approach. Since 1979,
history, preoperative laboratory studies confirming the di-only one pheochromocytoma has been resected using a
agnosis of pheochromocytoma, tumor localization studiesthoracoabdominal approach. After 1979, the midline ab-
preoperative preparation, surgical procedure, tumor pathodominal incision became the preferred approach. Beginning
ogy, and perioperative and postoperative complications. Iin 1998, laparoscopy has been selectively used in three
past medical history or family history was not specifically patients, and we expect this will be used much more fre-
addressed and recorded in the hospital chart, no assumptiogaently in the futuré?*3
were made for this study. In addition, all anesthetic records Tumor dimensions and pathologic features were obtained
were reviewed by one of the authors. The intraoperativdrom the pathology reports and were correlated with the
course was judged subjectively as smooth, moderate, aurgical report. Tumor volume was calculated according to
complicated. the formula: (r/6) X D, X D, X D, where O, D,, and D,

Beginning in 1968, virtually all patients with a suspectedare the three measured dimensions of the tuexovivo.
pheochromocytoma had biochemical confirmation of pheo- The final diagnosis of malignancy was strictly based on
chromocytoma by either increased catecholamine and catéhe finding of either metastatic disease or gross tumor infil-
cholamine metabolites concentration in a 24-hour uringration into surrounding structures such as spine, liver, or
collection or elevated catecholamine concentration in théidney. All tumors were also assessed for microscopic cap-
plasma. Before this date, provocative testing, including hissular or vascular invasion. For the purposes of this analysis,
tamine and glucagon stimulation, was routinely performedthese latter findings were considered suggestive of malig-
as was the regitine infusion test. nancy, and these patients were considered at risk.

Beginning in 1963, once the diagnosis of pheochromo- Follow-up was defined as the time from surgery to last
cytoma was made, preoperative radiographic localizatiorrontact with the patient or the patient’s local physician if the
was attempted. For the analysis of preoperative localizatiopatient was still living. If the patient was deceased, fol-
studiest® a true-positive imaging study had to be confirmedlow-up was defined as the time from surgery to death. Any
by surgical and pathologic findings. A false-negative imag-perioperative deaths (within 90 days) were excluded from
ing study was defined as no lesion detected by the imaginthe calculation of follow-up. Two patients lost to follow-up
study, although one was identified by surgical and pathowithin the first year were also excluded from the calculation
logic findings. A false-positive imaging study was definedof follow-up.
as a lesion detected by an imaging study and attributed to a
pheochromocytoma that was not confirmed as such by Sulg
gical and pathologic findings. Sensitivity equals the number
of true-positive results divided by the sum of the true- Simple means between groups were compared using t
positive and false-negative results. Specificity equals théests. Survival distributions were determined by life-table
total number of patients imaged minus the number of falseanalysis using the method of Kaplan and Méfe€ompar-

tatistical Analysis
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any episode of documented hypertension occurring at least
1 year before the diagnosis of pheochromocytoma was
made. Careful documentation of past hypertension history

Table 1. SYMPTOMS AT PRESENTATION
IN PATIENTS WITH

PHEOCHROMOCYTOMA . . .
was actually present in only 42 patients; hypertension was
Symptom No. of Patients % present in only 18 (42%) instances, whereas no past history
of hypertension was documented in 24 (57%) of the pa-
Hypertension 69 82 tients.
Headache 49 58
Palpitations 40 48
Sweating 31 37 Symptoms of Hypertension
Shortness of breath/dypsnea 22 26
Nausea 19 23 Symptoms were thought to be well documented in 84
Flushing pale 15 18 cases (Table 1). The most common symptom was hyperten-
Dﬂvé‘;‘f(i:’s':' infarction/shock g g sion, which was present in 69 (82%) of the cases. Con-
Abdominal pain 5 6 versely, nine patients (11%) had clear documentation of no
Weight loss 4 5 hypertension. This excluded those normotensive patients
Coma 2 2 who were evaluated solely on the basis of a family history
Visual changes 2 2 of MENZ2.
Stroke 2 2
Arrhythmias 1 1
Psychosis 1 1 Other Symptoms

Table 1 also lists the other most frequent signs and
) . o symptoms associated with pheochromocytoma besides hy-
ison of survival distributions was performed by log-rank pertension. Headache, palpitations, and sweating were the

analysis. Analysis of tumor volume was done by lineary, e next most frequent symptoms, occurring in 49 (58%),
regressiort> All analysis was performed using SPSS-MAC 40 (48%), and 31 (37%) of the patients with pheochromo-
(SPSS Inc., Chicago, IL). A probability value €f0.05 was cytoma.

the limit of statistical significance.

Radiologic Imaging Studies
RESULTS glc Tmaging
From 1968 to 1990, preoperative angiography was used

Demographics extensively to localize these tumors. Twenty studies were
This study included 66 female patients and 38 malePerformed (Table 2). The overall sensitivity of the test to
patients (p: NS)_ The average age at surgery was 42_3Jetect these tumors was 84% and the Specificity was 95%.
years (median 44.5 years, range 9 to 79 years). The averagéere was one false-positive result, and in one case angiog-
age was 43.5 years in the female patients and 40.1 in th@phy detected one pheochromocytoma but missed a second
male patients (p= NS). Eight patients were 18 years of age tumor that was present (Fig. 1). Computed tomography
or younger. Eighty-seven patients were white, 12 patientéCT) has been the predominant imaging technique used at
were black, and 9 patients were either “other” or not re-our institution since 1977 (Fig. 2). The majority of these
corded. studies were performed without intravenous contrast. The
Sporadic cases of pheochromocytoma accounted for ggverall sensitivity was 94% and the specificity was 97%.
(84%) of the patients. Nine patients (8.6%) were eithefMagnetic resonance imaging (MRI) has been used at our
members of a multiple endocrine neoplasia type 2 (MENZjnStitutiOH since 1985. The overall sensitivity was 83% and
kindred or were index cases of MEN2 (one patient). Twothe specificity was 100%.
patients (1.9%) had von Recklinghausen’s disease, four
patients (3.8%) had von Hippel-Lindau disease, and twq
patients had Carney’s syndrome (1.9%). Table 2. IMAGING MODALITIES IN
PATIENTS WITH PHEOCHROMOCYTOMA

Family History and Past Medical History

False- False-
Accurate information about family history of hyperten- . Positive Negative
. . : . . P No. of St Result Result
sion was available in 46 of 87 patients without MEN2, von rocedure o- of Studies esutts esutts
Hippel-Lindau disease, or von Recklinghausen’s diseasexngiography 20 1 4
There was a family history of hypertension in only 16 of the CT scan 34 1 2
latter patients (35%), whereas in 30 instances (65%) ther&Rl 12 0 2
was clearly no family history of hypertension. MIBG 4 0 !
Ultrasound 6 0 0

A past medical history of hypertension was defined as
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was in 1956. Of these patients, one patient died during a
histamine provocative test, three suffered strokes, one pa-
tient died immediately after a hysterectomy, and one patient
died in the operating room from hemodynamic instability
during a procedure for an ectopic pregnancy.

Surgical Procedures and Surgical
Course

Between 1950 and 1998, 103 separate surgical proce-
dures for pheochromocytoma have been performed at
Vanderbilt and its VA-affiliated hospital. Some patients had
two procedures. Sixty-four unilateral and nine bilateral
adrenalectomies have been performed. Twenty-six resec-
tions of extraadrenal pheochromocytomas have been per-
formed, as well as four biopsies of unresectable tumors.

Sufficient data were available to determine that at least 16
patients (all in the early years of this series) underwent
surgical resection without preoperative blockade. Subjec-
tively, the surgical course was classified as relatively
smooth in 5 patients and complicated in 11 (69%). Never-
theless, there were no perioperative complications attribut-
able to hemodynamic instability.

There was clear documentation of preoperativielock-
ade in 67 cases. In 57 cases, the intraoperative course was
very smooth. In three cases the surgical course was com-
_ . plicated: in one case, there was considerable hypertension

ol 4 - — during induction; in the other two cases, persistent hypo-
Figure 1. Angiogram demonstrating the typical radiographic blush of tension after the resection of the pheochromocytoma re-
anlegtraadrenal phepchromocytoma to the patient’s right of the aorta. quired vigorous volume resuscitation. Again, there were no
This is also the angiogram that did not detect a second extraadrenal LT .
pheochromocytoma located on the patient’s left side; it was success- compllcatlons r_elated to these events. I_n an addmgnal seven
fully resected at a second operation. cases, the reviewer thought that the intraoperative course
was intermediate.

Metyrosine was used in 43 of the patients who were also

In only four patients has MIBG been used. The studyPlocked with phenoxybenzamine. In only two of these pa-
yielded a true-positive result in three patients and a falseliénts was the intraoperative course complicated, and that
negative result in one. Ultrasound has been used six time&@as related to hypotension after removal of the tumor, but
and was correctly positive in all six cases. However, be-
cause of the low numbers, sensitivity and specificity were
not calculated for these last two modalities.

No significant complications have been attributed to an
of these studies. Several patients became significantly h
pertensive during angiography, but these episodes we
effectively managed pharmacologically.

Autopsy Diagnosis

In 11 patients, the diagnosis of pheochromocytoma wal
made at autopsy. Ten of these patients were among the fi
17 patients included in this study. The last patient at ou
institution diagnosed by autopsy was in 1969; it was a
incidental finding in a patient who died from prostate can-
cer. Of these 11 patients, death was most likely attributabl :
to the tumor in six patients. The last known patient to di€igure 2. A representative noncontrast CT scan of the abdomen dem-
from an unrecognized pheochromocytoma at our institutioronstrating a 5-cm left adrenal pheochromocytoma.
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from significant hemodynamic changes, and one episode of
postoperative bleeding requiring transfusion but not a sec-
ond surgical procedure.

Table 3. SURGICAL COMPLICATIONS IN
97 PATIENTS OPERATED ON FOR
PHEOCHROMOCYTOMA

Complication Number . .
Outcome of Unilateral Adrenal Disease

definitions, 55 of the lesions were initially consistent with a
benign process, whereas three (5%) patients had malignant
disease. An additional six tumors (9%) demonstrated mi-
croscopic vascular or capsular invasion, and these patients
were considered at risk. Patient follow-up in this group has

i i o averaged 12.6 years (median 9 years). During this time, five
the hypotension did respond to volume resuscitation. Prepatients who originally had no evidence of malignant dis-

operativep-blockade was initiated in only 13 patients, and eage (grossly or microscopically) returned with metastatic
no conclusions were made based on this small number Qfisease. Presentation has been as long as 15 years after the
cases. initial resection. None of the six at-risk patients with mi-
croscopic vascular or capsular invasion have demonstrated
Pathology recurrence or metastases. Thus, to date, eight (13%) of these
) tumors have proven to be malignant. Five patients have died
Accurate tumor measurements could be obtained fronfrom pheochromocytoma. Excluding the one perioperative
the records of 68 patients. Tumor volumes were calculategeath, mean time to death was 11.5 years. An additional 12

for all pheochromocytomas except in patients with MEN2patients with unilateral pheochromocytomas have died from
who underwent bilateral adrenalectomy, because those tyther causes.

mors were often small and multiple. Tumor volumes aver-
aged 121.2 crhin the first 34 patients and 49.2 émm the
last 34 patients. Tumor volumes across time were assess&xtraadrenal Pheochromocytomas

by linear regression. The decrease in tumor size since 1950 +4p1e 5 summarizes the biologic behavior of the tumors

was statistically significant (p= 0.021). The mean Wumor ,,q the outcomes of patients who underwent resection of
diameter of malignant pheochromocytomas was 7.58 CMgyraadrenal pheochromocytomas. Twenty-six such pheo-
and the mean tumor diameter of benign pheochromocytogy, o mocytomas were identified. Based on strict histopatho-
mas was 5.23 cm. This difference tended to be S|gn|f|can|togiC definitions, 14 (54%) of the lesions were initially

(0.05 < p < 0.10), suggesting that larger tumors have aqqnsistent with a benign process, whereas four (15%) pa-
greater propensity to exhibit malignant behavior.

tients had malignant disease with either metastatic disease

Bleeding requiring transfusion
Urinary tract infection
Missed 2nd pheochromocytoma

Intraoperative death 0 Table 4 summarizes the biologic behavior of the tumors
Deaths within 90 days 3 . .
Splenectomy 4 and the outcomes of patients who underwent unilateral
Atelectasis 4 adrenalectomy. Of the 64 adrenal pheochromocytomas, 34
Wound infection 2 were in the left adrenal gland and 30 were in the right
éggﬁahmias f adrenal gland (p= NS). Based on strict histopathologic

1

1

1

Surgical Complications
The surgical complications are listed in Table 3. One Table 4. DATA FROM 64 PATIENTS WITH

perioperative death occurred 6 weeks after successful resec- ADRENAL PHEOCHROMOCYTOMAS
tion of a unilateral pheochromocytoma in 1967. The deatfb. .
. . . riginal Pathology

was attributed to postoperative rer_1a| failure ;econdary 10 Apparently benign 55 (86%)
methoxyflurane anesthesia, not intraoperative hemody- Malignant 3 (5%)
namic changes; this has been discussed in a previous pub-Malignant features 6 (9%)
lication® There was another death at postoperative day 90 iBshavior to Date
1965, most likely as a result of hypertension secondary to Apparently benign 56 (87%)
renal arterial disease. A third perioperative death occurred Malignant , 8 (13%)
in 1970. The patient had an unresectable malignant pheo- Malignant features — malignant 0
n ’ P . . 9 .p Time to recurrence 4,5, 14,15 years
chromocytoma and died from hypertension and seizures peaths from 5
after an exploratory laparotomy and biopsy. There have pheochromocytoma
been no perioperative deaths since 1970. Additional com- Time to death from 0.1,5,10, 14,10, 17 years
plications also listed in Table 3 include four incidental ~_ Pheochromocytoma

Deaths from other causes 12

splenectomies, one postoperative stroke that did not result
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of these latter two patients. Of the eight patients with
malignant adrenal pheochromocytomas, recurrent disease
developed in four patients, metastases to bone occurred in

Table 5. DATA FROM 26 PATIENTS WITH
EXTRAADRENAL PHEOCHROMOCYTOMA

Original Pathology two patients, gross invasive recurrent disease at the site of
Apparently benign 14 (54%) the original tumor occurred in one patient, and metastases to
Malignant 4 (15%) the liver occurred in one patient.

Malignant features 8 (31%)

Behavior to Date
Apparently benign 20 (77%) rvival Dat
Malignant 6 (23%) Su a ata
Ma“g?am features — malignant o 1d4 Overall location-specific survival is shown in Figure 3.

ime to recurrence , 2, 3, and 4 years . . . . )
Deaths from pheochromocytoma 5 This reflects patients with unilateral adrenal phgochromp
Time to death from pheochromocytoma 25,6, 6,9 years cytoma, ext'raadrenal pheochromocytoma, or bllatgral dis-
Deaths from other causes 3 ease who died of all causes. Using log-rank analysis, there

was no statistical difference in survival between the groups
(p = 0.82). Figure 4 depicts cause-specific survival. These
, i , . i are the survival curves reflecting patients who died specif-
or gross regional invasion. An additional eight tUmOrSicoyy from their tumor. Again, analysis demonstrates no

(31%) demonstrated microscopic vascular or capsular invas'tatistical difference in survival between groups<(j®.31).
sion, and patients were considered at risk. Thus, for the

purposes of this study, 46% of the patients either had clearly
malignant disease or tumors with classic malignant featurep|SCUSSION

Patient follow-up in this group has averaged 11.5 years

(range, 3 months to 26 years; median 9.0 years). During this This study represents 104 patients with pheochromocy-
time, one patient who originally had no evidence of malig-tomas treated since 1950. Overall, 13% of patients with a
nant disease grossly or microscopically returned with metdiagnosis of a unilateral adrenal pheochromocytoma and
astatic disease 2 years after the initial resection. One of th23% of patients with an extraadrenal pheochromocytoma
eight at-risk patients with microscopic vascular or capsulaiproved to have malignant disease. The primary findings of
invasion demonstrated metastases 1 year after surgerhis study were as follows:

Thus, to date, six (23%) of these tumors have proven to be
malignant.

Malignancy rates between adrenal and extraadrenal pheo-
chromocytomas were analyzed using the Mann—Whitney
test!® The higher percentage of malignancy observed in the
extraadrenal pheochromocytomas was not statistically sig-
nificant (p= 0.31).

Five patients have died from pheochromocytoma; the
mean time to death was 5.4 years. An additional three
patients with extraadrenal pheochromocytomas have died
from other causes.

1. Although the rate of malignancy of extraadrenal pheo-
chromocytoma was twice that of unilateral pheochro-
mocytoma, this difference was not statistically signif-
icant.

2. Patients with extraadrenal and adrenal pheochromocy-
tomas appear to have similar rates of survival.

Os b w b DO N®©® O -

Bilateral Adrenal

ExtraAdrenal
CERE RS

Bilateral Pheochromocytomas

ative Survival

mq-q-r— - = i
Unilateral Adrenal

Nine patients underwent bilateral adrenalectomy, largely2
for pheochromocytoma in the setting of MEN2. None of 3
these patients demonstrated malignant disease at the time of
surgery, and in none of them has recurrent or metastatic °°;
disease developed. Mean follow-up has been 13.1 years
(range 3 to 22 years). One patient died from metastatic Years
medullary thyroid cancer 8 years after adrenalectomy.

Figure 3. Overall actual survival. This figure depicts the Kaplan—Meier
survival curve for all patients with pheochromocytoma dying from all
Patterns of Recurrence causes. The patients were divided into categories based on whether

Of the six patients with extraadrenal pheochromocytomaéhey underwent bilateral adrenalectomies, unilateral adrenalectomies,

roven to be malianant. bone metast devel din f or resection of extraadrenal pheochromocytomas. The survival times of
proven to be malignant, bone metastases develope 0ltHeindividualgroupswereoompared using the log-rank test; p = 0.82,

and two had grossly invasive recurrent disease at the site @fgicating that there was no statistical difference in the survival time
the original tumor. Bone metastases also developed in botbetween groups.
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11 catecholamine and metanephrine measurements; the latter
1.0 ‘i.-L.-,_,,_;_;_l_; ' Adrenal test is used by one of the authors (JAO) to monitor the
3 Z ﬂ»-. T o Sritteral Adrenal adequacy of preoperative blockade. An equivocal diagnosis
g Brosbnoeenee sometimes requires a clonidine suppression’fest.
S . Since 1967, at our institution, preoperative catecholamine
’g 5 blockade has become standard in the management of pa-
2 tients with pheochromocytomas.Phenoxybenzamine, an
2 s a-blocker, is initiated first in all patients with pheochromo-
© e cytomas. In most patients, this has then been combined with
o metyrosine, which directly inhibits the synthesis of cat-
0 10 20 30 40 50 echolamines. Thus, both the production and the actions of

catecholamines are reduced. The use of these agents has
been critical to the surgical success of the past 30 years. The

Figure 4. Cause-specific survival. This figure depicts the Kaplan-Meier M Clinic h | 9 ted . P . y It

survival curve for all patients with pheochromocytoma dying specifically ayo INiIc has also reported very impressive resulfts,

. . . 6
from pheochromocytoma. The patients were divided into categories largely using a combination of- and B-blockade® Al-
based on whether they underwent bilateral adrenalectomies, unilateral  though the approach may differ slightly, the point is that

adrenalectomies, or resection of extraadrenal pheochromocytomas. careful attention to the preoperative preparation of the pa-
The survival times of the ipdi\{idual groups were compared gsing the tient plays an important role in the overall success of the
log-rank test; p = 0.31, indicating that there was no statistical difference . .
in the survival time between groups. surgical management of these patients. Most centers report
that preoperative blockade is a standard component in the
management of patients with pheochromocytoma, but some
have recently suggested operating on these patients without
value in determining the future biologic behavior of preo'peraFivax-bIockadez.o It is possible for a S"”'e‘_’ anes-
these tumors. However, patients with malignant pheo_the5|olog|st to conduct such a procedure with relative safety,

chromocytomas tended to have larger tumors tharpm there is little need to take unnecessary risk when effec-
patients with benign tumors tive preoperative blockade can be accomplished so easily

and the perioperative management can be simplified.

Although generally obvious once the diagnosis of pheo- Once the diagnosis of pheochromocytoma is confirmed
chromocytoma is made, the symptoms associated with thisiochemically, localization of the tumor should be per-
tumor can be deceptive. In the current series, hypertensiofiormed. In most of the initial patients making up the current
intermittent headaches, palpitations, and sweating were theeries, localization of the tumor was performed as part of the
four most common presenting symptoms. Similar presentsurgical procedure. Beginning around 1968, preoperative
ing symptoms have been previously documerfeHow-  angiography became a frequently used modality with a
ever, in a number of female patients in the range of 40 to 50easonable sensitivity and good specificity. However, an-
years of age, symptoms such as headache, sweating, palgiography has been essentially replaced by CT and MRI. At
tations, and flushing were falsely accounted for as perimeur institution, both modalities are used, and the results
enopausal symptoms, delaying the diagnosis in several pdom the current study suggest they are probably equivalent.
tients for years. In addition, 11% of the patients had noBoth demonstrated a specificity at97%. Although the
episodes of hypertension. Careful consideration needs to kmensitivity of CT was greater than that of MRI, there was no
given to any patient complaining of “spells” that may or statistical difference between these two imaging techniques.
may not be accompanied by hypertension. The surgical approach to pheochromocytomas has

Although not discussed in the current study, beginning inchanged markedly in 48 years. At our institution, a thora-
1968 the measurement of urinary catecholamines becanmabdominal incision was used to approach most pheochro-
integral to the evaluation and management of patients susnocytomas before 1979. The approach was based on the
pected of harboring a pheochromocytoma. Originally re-need for wide exposure so that a nonmanipulative dissection
ported by Remine et & and reconfirmed in the study by could be used in removal of the tumor, particularly in the
Orchard et al? urinary metanephrines were the single bestyears before preoperative blockadeThrough the use of
test, establishing the presence of the disease in 92% qfreoperative localization as well as preoperative blockade,
patients tested. The combination of urinary metanephrinethe midline abdominal incision has been the preferred ap-
and vanillylmandelic acid (VMA) had a diagnostic sensi- proach for the last 20 years. As CT and MRI techniques
tivity in detecting pheochromocytoma of 98%. Although have improved, the need to explore the abdomen thoroughly
Van Way et al from our institution reported favoring the has diminished® and the surgical approach continues to
measurement of urinary catecholamines in 187js now  become more specifically targeted toward the tumor. Three
our general practice to obtain at least two sets of 24-houof the last four pheochromocytomas at our institution have
urine collections for total and fractionated catecholaminesbeen resected using laparoscopy. There have been several
metanephrines, and VMA. We occasionally also use plasmeecent series reporting the successful resection of a signif-

Years

3. Microscopic features appear to have little predictive
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icant number of pheochromocytomas using this surgicatecurrent invasion into spleen, and pancreas, respectively,
technique:®*3It is likely that this approach will become the defining these tumors as malignant. Thus, if at the time of
standard mode of resection, particularly for relatively smallinitial resection there are no gross or histopathologic fea-
tumors. tures of malignancy, the probability that the tumor will
A longstanding pathology question has been the definiultimately prove to be malignant could be considered to be
tion of malignancy when classifying these tumors. Review8% to 9%. This figure is very similar to that reported above
of histopathologic findings by Scott and Haftdailed to by van Heerden et & Of 14 patients with extraadrenal
show substantial differences between benign pheochromgheochromocytomas and apparently benign disease, in only
cytomas and those that proved to be malignant. Cellulal of 14 (7%) has malignant disease developed. This rate is
hyperchromatism, bizarre mitotic figures, vascular invasionsimilar to that observed for adrenal pheochromocytomas.
and capsular invasion were features of both biologically Regarding the probability of malignancy in patients with
benign and biologically malignant tumors. These authorsadrenal pheochromocytoma, Remine ét akported a ma-
defined true malignancy of pheochromocytoma as the odignancy rate of 13.1% in 138 cases of pheochromocytoma
currence of spread of tumor cells in or to anatomic areagncountered at the Mayo Clinic from 1926 to 1970. In 90%
where there is no known embryologic residue of paraganef the 138 cases, the tumor was of adrenal origin. Scott and
glionic tissue. This has remained the accepted definition oHalte® reported an 8.3% incidence of malignancy in 48
malignancy for pheochromocytomas. patients with adrenal pheochromocytoma. Proye treal
Nevertheless, the presence of microscopic vascular arently reported on the combined results from three Euro-
capsular invasion remains a traditional cause for concerrpean studies. In this combined series, 31 of 268 adrenal
The issue of whether these microscopic features have prggheochromocytomas were malignant (11.5%). A series of
dictive value has recently been raised by several reports. 1685 surgically treated patients has been reported by Favia et
the recent report by O’'Riordain et 4lnicroscopic tumor  al.?® All but five were adrenal in origin. Malignancy was
invasion was reported to be a risk factor in patients withfound in five (9.1%) patients, and to date no patients with
extraadrenal pheochromocytomas. In a recent letter fromapparently benign disease have returned with metastases.
Gosset et d, reporting on 91 patients with adrenal and Their mean follow-up, however, is only 7.3 years. The
extraadrenal pheochromocytomas, mitosis and vascular armlirrent study extends the series of Scott and Haitéth an
capsular invasion were found in no benign tumors but inoverall rate of malignancy for adrenal pheochromocytomas
32% of malignant tumors. of 13%, a rate very consistent with the reports cited above.
In the current study, of 64 adrenal pheochromocytomas, Blowever, the findings of the current study and the other
met the strict definition of malignancy at the time of resec-studies cited above differ from those reported in the recent
tion. An additional six had microscopic features of capsularstudy of Pommier et al.They reported on 73 pheochromo-
or vascular invasion. In none of these six patients didcytomas treated at Memorial Sloan-Kettering Cancer Cen-
metastatic disease occur. Of the patients with extraadrengdr, the National Cancer Institute, and Oregon Health Sci-
pheochromocytomas reported in the current study, four paences University, in which 47% of adrenal tumors were
tients clearly had malignant disease at presentation. Eighihalignant, as defined by the presence of metastatic disease.
additional patients had microscopic capsular or vasculafhis rate is clearly greater than those reported from other
invasion, but only one of those patients has returned witltenters but this is likely to be related to the type of referral
metastatic disease. Combining the observations from bottwo of the three centers in their study usually see.
extraadrenal and adrenal pheochromocytomas, only 1 pa- Regarding the rate of malignancy observed in extraadre-
tient out of 14 with malignant features has returned withnal pheochromocytomas, Scott and H&lteported that 5
true malignant disease. These observations are consistenit 12 extraadrenal pheochromocytomas were malignant
with the conclusions of Scott and Halteand suggest that (42%). O’Riordain et &l reported on 66 patients with ex-
microscopic vascular or capsular invasion is not predictivetraadrenal pheochromocytomas with a median follow-up of
of the future biologic behavior of the tumor. 8.8 years. Metastatic disease was found in 21%. An addi-
For patients with apparently benign disease, van Heerdetional 10 patients (15%) had locally invasive disease, of
et aP? reported on 98 patients who underwent resection ofvhom 4 died. In six of these patients, the locally invasive
apparently benign sporadic pheochromocytomas. In six padisease was not resectable. This generated an overall ma-
tients (6.5%), recurrent pheochromocytoma consistent witignancy rate of 36%. In the report from Proye ef al
malignancy developed. Although review of the histopathol-combining the results from three European studies, 17 of 42
ogy demonstrated microscopic capsular and vascular invaxtraadrenal pheochromocytomas (40.5%) were malignant.
sion in 9.2% and 4.1% of these tumors, respectively, in nonén 1990, Scott et &l published an update on the results of
of these patients did recurrent disease develop. the pheochromocytomas observed at our institution from
In the current study, five patients with adrenal pheochro-1950 to 1986. At that time, 19 extraadrenal pheochromocy-
mocytomas who had no histopathologically worrisome featomas had been observed, and 32% were classified as ma-
tures, and apparently benign tumors, returned 14 and 1lkgnant. The current series adds seven additional extraadre-
years after adrenalectomy with liver metastases and grossal pheochromocytomas, all of which are benign to date,
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yielding a malignancy rate of 23%. Follow-up in these mors who are at high risk for recurrence and metastatic
additional patients is<10 years, so it is possible that the disease.
true malignancy rate will increase slightly over time. Me- The current study included eight patients 18 years or
dian follow-up is, however, similar between the currentyounger, who underwent nine surgical procedures for pheo-
study and that of O’Riordain et &lln the current study, no chromocytomas. All patients but one had significant hyper-
statistically significant difference was noted between thdension, and one patient had seizures and coma. Six of eight
rate of malignancy in adrenal and extraadrenal tumorshad headaches, and half had pallor with flushing. Two
despite an almost twofold increase in the rate of maligpatients had bilateral tumors, two patients had unilateral
nancy. Even if all recent patients with follow-up ef4  adrenal tumors, and four patients had extraadrenal tumors.
years were eliminated from the current analysis, the differNone of the pheochromocytomas were malignant (mean
ence in the rate of malignancy does not reach statisticabllow-up 11.0 years). One of the patients was normotensive
significance. As was the case with adrenal lesions, théut had “spells” of headaches and palpitations. This expe-
highest rate of malignancy for extraadrenal pheochromocyrience is similar to that reported by Caty et?alin that
tomas has been reported by Pommier €t @f 22 extraa-  series of 14 children, 6 of 18 tumors were extraadrenal, and
drenal pheochromocytomas, 11 (50%) were malignanthypertension was the dominant symptom. Malignancy was
There was no statistical increase in the probability thatdemonstrated in only one patient.
extraadrenal tumors were malignant, nor was there a statis- Although not the focus of the current report, consider-
tical difference in survival between patients with adrenalation should also be given to screening all patients with
tumors and those with extraadrenal tumors. Again, the higipheochromocytoma for MEN2:2® and von Hippel-Lindau
rate of malignancy is likely to be related to the type of diseas€,’ particularly young patients, those with a suspi-
referral two of the three centers in their study usually seecious or positive family history, and those with a multiplic-

A relation between tumor size and the probability of ity of endocrine tumors.
malignancy has been previously commented on by several The data from the current study suggest that extraadrenal
investigators. Scott and Halfehave previously discussed pheochromocytomas may not carry greater malignant po-
this relation based on the first 69 patients in the currentential than adrenal pheochromocytomas, and that survival
series. Each of the nine malignant tumors had a diameter of patients with extraadrenal pheochromocytomas is similar
=6 cm. In the current study, the diameter of malignantto that in patients with adrenal pheochromocytomas. How-
tumors tended to be significantly greater than that of benigrver, in the absence of highly reliable predictors, our data
tumors (p= 0.056). In the study by O’Riordain et%abf  indicate that all patients with pheochromocytoma should
extraadrenal tumors, tumor size5 cm was a strong pre- continue to be followed closely, and that lifetime follow-up
dictor of persistent or recurrent disease. No patient with as mandatory. Biochemical screening should be performed
primary tumor of =5 cm died from disease. Since the if any of the symptoms associated with pheochromocytoma
publication by Scott and Haltérthere have only been 3 are noted. The need for lifetime follow-up is demonstrated
malignant pheochromocytomas in 39 cases. One was Iy the current series, in which patients with apparently
large, unresectable extraadrenal pheochromocytoma in lzenign disease returned with metastases up to 15 years after
patient with HIV, and in the other two instances the tumorresection.
diameters exceeded 5 cm. In the current study, analysis of
the change in tumor volume of the resected specimens over
time has demonstrated a statistically significant decrease #&cknowledgment
>50%. One could speculate that as the tumor grows, there
is an increased likelihood of a late biologic event that The a_uthors thank Kay Covington from the Vanderbilt Tumor Registry

. . : for her tireless work.

promotes malignant behavior and metastatic spread. If tu-
mor volume is truly decreasing, perhaps the diagnosis is
being made earlier and smaller pheochromocytomas ar,
being resected. It will be interesting to determine Whetherﬁ(af(:m:mc&s
malignancy rates will decrease over the next 20 years. 1. Wilbourn RB. Early surgical history of phaeochromocytoma. Br J Surg

In the absence of metastatic disease or gross local inva- 1987; 74:594-596.
sion, the future behavior of apparently benign pheochromo-z' O'Riordain DS, Yqung WEF Jr, Grant CS, et al. C?Iinical spectrum and

. . . outcome of functional extraadrenal paraganglioma. World J Surg
cytomas remains difficult to predict. Flow cytometry may 1996; 20:916-922.
have some promise in predicting the future behavior of 3. pommier RF, Vetto JT, Billingsly K, et al. Comparison of adrenal and
these tumorg.Of 22 patients in the study of Nativ et al who extraadrenal pheochromocytomas. Surgery 1993; 114:1160-1166.
had disease progression, 21 had tumors with abnormal DNA# Proye CAG, Vix H, Jansson S, et al. “The” pheochromocytoma: a
ploidy. No patients with diploid tumors died from pheo- be_nign, intra-adrenal, hypertensive, sporadic unilateral tumor. Does it
o . exist? World J Surg 1994; 18:467—472.

Chromocyt.oma' Further studies Incorporating a Iarger num_'S. Scott HW Jr, Reynolds V, Green N, et al. Clinical experience with
ber of patients may be needed to evaluate whether this majignant pheochromocytomas. Surg Gynecol Obstet 1982; 154:801—
technigue can identify patients with apparently benign tu- 8is.
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6. Scott HW Jr, Halter SA. Oncologic aspects of pheochromocytoma: the What purpose, though, does a study which spans 48 years,
importance of follow-up. Surgery 1984; 96:1061-1066. almost half a century, serve? Would a study outlining the authors’

7. Nativ O, Grant CS, Sheps SG, et al. The clinical significance of ”UCleabxperience over the last 10 years have been more meaningful or
DNA ploidy pattern in 184 patients with pheochromocytoma. Cancer mqre educational to us? The Vanderbilt group has, | believe, given

1992; 69:2683-2687. . . .
8. Gosset P, Lecomte-Houcke M, Carnaille B, Proye C. Adrenal anolus a timeline of the marked changes that have occurred in the

extra-adrenal phaeochromocytomas. Contribution of histology, immu_management ofthese patlents. in the past half-century. And perhaps
nochemistry and DNA flow cytometry in the diagnosis of malignancy. &1 emphasis and some questions about some of these changes are

Eur J Surg 1996; 162:77. in order.

9. Montresor E, lacono C, Nifosai F, et al. Retroperitoneal paragangliomas: The authors’ surgical approach to the adrenal glands was
role of immunohistochemistry in the diagnosis of malignancy and in unique, truly unique, in that 90 of their 106 patients had a thora-
assessment of prognosis. Eur J Surg 1994; 160:547-552. coabdominal incision. This approach in most other centers is

10. Jalil ND, Pattou FN, Combemale F, et al. Effectiveness and limits Ofextreme|y rare and is reserved for very |arge and 0bvi0us|y ma-
preoperative imaging studies for _the localisation of pheochromocyto—"gnam tumors. Why was this radical approach so commonly
mas and paragangliomas: a review of 282 cases. Eur J Surg 19985 0ved? The authors have—and | was pleased to note—recently

164:23-28. - . . .
11. Robertson D, Oates JA Jr, Berman ML. Preoperative and anestheti%xClsed two tumors laparoscopically. This then is the value of a

i i . o
management of pheochromocytoma. In: Scott HW Jr, ed. Surgery O}lmellne StUdY' Is t_h's their cur.rent approaph of choice? .
the adrenal glands. Philadelphia: JB Lippincott; 1990:225-240. Secondly, in their preoperative preparation, beta blockade with

12. Gagner M, Pomp A, Heniford BT, et al. Laparoscopic adrenalectomyPropranolol was used |n.only 20% Of_ patients. This is in contrast
lessons learned from 100 consecutive procedures. Ann Surg 19910 about 90% to 95% in our practice. What are the authors’

226:238-247. indications for preoperative beta blockade?
13. Staren ED, Prinz RA. Adrenalectomy in the era of laparoscopy. Thirdly, the authors correctly stress that despite preoperative
Surgery 1996; 120:706-711. blockade, a significant number of patients will experience intra-

14. Altman DG. Practical statistics for medical research. London: Chap‘operative hemodynamic fluctuations which will require treatment,
- "T:‘a:] a”dn"gg; ;?9??68;?171" < i osvehol d education. 5th dusually with nitroprusside. This occurred in only 13% of the
. Ferguso . Statistical analysis in psychology and education, e batients in this study.

New York: McGraw-Hill, Inc.; 1981. Utilizi h . f lic blood f
16. Orchard T, Grant CS, van Heerden JA, Weaver A. Pheochromocytoma; tilizing the set points of a systolic blooa pressure of greater

continuing evolution of surgical therapy. Surgery 1993; 114:1153-1159than 180 mm of mercury, lasting for longer than 10 minutes and
17. Remine WH, Chong GC, van Heerden JA, et al. Current managemer€duiring treatment, we found that 31%, or 45 of 143, of a series
of pheochromocytoma. Ann Surg 1974; 179:740—748. of patients operated on by us between 1983 and 1996 fulfilled
18. Van Way CW lII, Scott HW Jr, Page DL, Rhamy RK. Pheochromo- these criteria. Are the authors telling us that 87% of the patients in
cytoma. Curr Prob Surg 1974; June:1-59. this study required no such treatment intraoperatively? This would

19. Sjoberg RJ, Simcic KJ, Kidd GS. The clonidine suppression test folhe most unusual. What are their criteria for significant hyperten-
pheochromocytoma. Arch Intern Med 1992; 152:1193-1197. sion?

20. Boutros AR, Bravo E, Zanettin G, Straffon RA. Perioperative man- g |astly, Dr. Goldstein reminded us that these tumors may be
agement of 63 patients with pheochromocytoma. Cleveland Clinic

J Med 1990: 57:613_617. maligr_lant. Twelve_percent of their pheochr_omocytomas and 23%

21. Scott HW Jr, Van Way CW lll, Gray GF Jr, Sussman CR. Pheochro-Of t.h.elr paragangllomas were th_us C|a.SSIer_d. In the_absence of
mocytoma. In: Scott HW Jr, ed. Surgery of the adrenal glands.verified distant metastases, the histological differentiation between
Philadelphia: JB Lippincott; 1990:187—223. benign and malignant pheochromocytomas and paragangliomas is

22. van Heerden JA, Roland CF, Carney J, et al. Long-term evaluatiol® Mmost inexact science. This fact mandates lifelong surveillance of
following resection of apparently benign pheochromocytoma(s)/paraall of these patients. In the absence of metastases, what were the
gangliomas(s). World J Surg 1990; 14:325-329. authors’ criteria for the diagnosis of malignancy?

23. Favia G, Lumachi F, Polistina F, D’Amico DF. Pheochromocytoma, a Today, | believe the surgical management of patients with these
rare cause of hypertension: long-term follow-up of 55 surgically ,mors is very safe if a multidisciplinary team approach is em-
treated patients. World J Surg 1998; 22:689-694. ployed. Dr. Goldstein emphasized this team approach very well.

24. Caty MG, Coran AG, Geagen M, Thompson NW. Current diagnosi . .
and treatment of pheochromocytoma in children. Arch Surg 19903;The safety of current treatment is substantiated by our own expe

125:978-981. rience with 143 consecutive patients in whom the operative mor-
25. Wells SA Jr, Larimore TS. Genetic testing for multiple endocrine tality was zero, with only percent of patients being admitted to the
neoplasia. Br J Surg 1993; 80:1092—1093. ICU postoperatively and these most often for 23 hours of obser-

26. Decker RA, Peacock ML, Borst MJ, et al. Progress in genetic screenvation. A marked change, I'm sure you'll agree.
ing of multiple endocrine neoplasia type 2A: is calcitonin testing We have indeed come a long way, and | thank our Vanderbilt

obsolete? Surgery 1995; 118:257-264. colleagues for reminding us of the path that we and our patients
27. Neumann HPH, Berger DP, Sigmund G, et al. Pheochromocytomaggve traveled.

multiple endocrine neoplasia type 2, and von Hippel-Lindau disease.

N Engl J Med 1993; 329:1531-1538, Dr. JFrrReY F. MoLEY (St. Louis, Missouri): This report con-

tributes to our understanding of pheochromocytomas on several
levels. The series extends back to 1950, and diligent follow-up
Discussion allowed the authors to identify two patients who developed recur-
rences of presumably benign disease 14 and 15 years after initial
Dr. Jon A. van Heerpen (Rochester, New York): Data on 106 treatment. Their study confirms the observation that the benign or
patients with pheochromocytomas is worthy of attention becausenalignant potential of pheochromocytomas cannot be predicted
of the large database with a tumor which is exceedingly rare.  from histologic evaluation.
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These tumors are quite interesting on a molecular level. Weof print—I was able to come across the term “pheochromo-
have demonstrated that all pheochromocytomas from patients witbytoma.”
multiple endocrine neoplasia type 2a and 2b have deletions of the Not knowing how rare it was, not knowing much about it, |
short arm of chromosome 1. This finding is also present in onelecided to put that as my only diagnosis on the work-up. Well, we
third of sporadic pheochromocytomas, but we have observed nbad to present to Bill Parson and Ken Crispel, who as many of you
correlation with malignant potential. know were very big in endocrinology. They brought in the ben-

I have several questions for Dr. Goldstein. First of all, in Dr. zodioxin test, and lo and behold, the test was positive, and the
O'Rearden’s and Dr. van Heerden’s study from Mayo Clinic of patient was operated upon by the chairman of urology.
functional extraadrenal paragangliomas, they noted a 25% inci- And this is the only question | have to ask of Dr. Goldstein or
dence of bilaterality or of multiple pheochromocytomas, even inwhoever closes the paper: were the urologists excluded from this
patients with no family history. In your extended follow-up in Paper? | noticed they weren't even listed in the end of the sum-
these patients, did you observe this phenomenon? mary.

Secondly, it's been suggested by some authors, including Dr.
Bruce Ponder from Cambridge, England, that all patients with DR. RICHARD E. GoLbsTEIN (Closing Discussion): First, address-
pheochromocytomas should be screened genetically for von Highd the comments by Dr. van Heerden, he asked whether it would
pel-Lindau disease, neurofibromatosis type 1, and multiple endd?e more worthwhile to look at patients over a shorter period of
crine neoplasia type 1. What recommendations do you makéime_- We actually believe that due to the fact that _the issue of
regarding genetic counseling and testing of patients who preseffalignancy can take years to really sort out, as manifested by the
with apparently sporadic pheochromocytomas? fact .that sevgral pgtlents ywth apparently benign disease .dld not

And, lastly, now that you are starting to incorporate |apar0_manlfgst mahgngnmes uptll 14 or 15 years Igter, that there is gr.eat
scopic adrenalectomy into your armamentarium, what are you},/alue in this set.tlng looking back over a series actually extending
size cutoff criteria for resecting a pheochromocytoma? We havd@ack years. | think that that generates accurate data.
been resecting pheochromocytomas up to 6 cm and 7 cm laparo- The thoracoabdominal incision was used by Dr. Scott almost

scopically; other authors have removed them at even larger Sizeg_ompletely. | think that_largely stemmed from the_ initial experi-
ence where these patients were operated on in an unblocked

Dr. Georee L. Irvin 11l (Miami, Florida): Dr. Griffen, Dr condition, and the fundamental approach was to essentially dissect
Copeland. | rise for just a morr;ent of history along 'Dr. van the patient away from these tumors, and that operative approach
allowed excellent exposure. That has been used only once at our

Heerden’s lines. o . . .
institution since 1979, and | think for very large tumors it does
Ten years ago to the day, we presented a paper before the

O ave value.
Association on the lateral approach to pheochromocytomas. Well, | think that clearlv. once preoperative imading became better
that was like heresy back in 1988, and the senior author on this Y preop ging

paper, Dr. Scott, who we remembered very well this morning, gotand blocking became better, that that led to the change to a midline

. o . >~ operative approach. | do think that laparoscopy will become prob-
up to discuss my pe_lp.ef‘. And IO_' like to read_ from the OII‘Q‘CUSS'onany the major way that these tumors are technically taken out.
exe_lc_tly Wh?“ he said: I only rise to_questlon the_fundamental One of the interesting side issues is the fact that if these tumors
Valldlt){ of his departure from the old, timeworn but tlme-”honored that are truly being picked up earlier and therefore tumor volume
operative approach fo abd(_)mmil pheoc_:hromocytomg. Then ,hf's diminishing, | think it becomes easier to resect these tumors with
goes on t? say that “our attitude’—that is, _the Nashvnl_e group'Sype laparoscope, because we are probably operating on smaller
attitude—has been long to use ap anterlor transperl'FoneaI @lgsions. Nevertheless, | think surgeons should do what is safe, and
proach to all large adrenal tumors with malignant potential and alkt i; is not felt that it can be safely taken out using laparoscopic

abdominal pheochromocytomas without exception.” ~ methods, it is absolutely appropriate and mandated that open

You know, Dr. Scott had that booming voice and the Chandel'er%pproaches should be used.
would shake, you know, and | got up as a relatively new member 'pr yan Heerden is correct when he says that we have used beta
of the organization and my knees were shaking so bad you coulfljnckade very infrequently. Our major indications for beta block-
hear them in the back of the room, and | thanked Dr. Scott for hisyge have been supraventricular or ventricular tachycardia. Beta
criticism of our paper, which was based on the CT scan of thgyjockade combined with alpha blockade has been used with very
adrenal glands, which I thought at that time was better than m@yigh frequency at the Mayo Clinic and their results have been
feeling around in the abdomen for the other adrenal gland to see gpsolutely excellent.
there was a tumor there. And | thanked Dr. Scott for his criticisms | think the point is that careful preoperative preparation, whether
and suggested that maybe the Nashville group ought to buy one s done with alpha blockade, alpha blockade plus metyrosine, or
those newfangled x-ray machines. And I'm very glad to see thaklpha blockade plus beta blockade, when it's done carefully by
they did and that they have now changed their approach to thipeople who know what they’re doing should yield excellent op-
tumor. erative results.

My personal worry—although | don’t think it will be borne out

Dr. ArmisTEAD M. WiLLiams (Richmond, Virginia): My com-  as I've looked back over the data—is that when you give alpha and
ments are historical in nature primarily, as Buck Irvin said. In beta blockade that you knock out several systems, and the ability
1950, | was a third-year medical student in Charlottesville. | hadof patients to compensate should there be a problem is diminished.
the privilege of working up a patient whose several complaintsHowever, our results as well as the results of the Mayo Clinic
included intermittent headaches, sweating, palpations, flushingyould indicate that alpha blockade and beta blockade are equally
and nausea. With the help of YadeBymptom Diagnosiswhich excellent.
some of you may not even know because it probably has gone out As we look back over operative records, we tended to use a
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systolic pressure of greater than 200 or one of less than 80 for Getting on to the comments by Dr. Moley, he asked about
adults to indicate some degree of instability. Most of the patientsvhether we had seen multiple extraadrenal tumors in the same
operated on currently do receive some low-dose nipride during th@atient. In our experience with 26 extraadrenal pheochromocyto-
operative procedure. mas, we have seen that twice, so we do not have a large experience
| think it is difficult, and I'm open to thoughts on how to to comment on.
quantitate operative stability, but it is just difficult to just look at ~ As far as screening patients, we certainly believe that all patients
maximum and minimal pressures and get a true sense of how hamlith pheochromocytomas should be considered for screening for
the anesthesia team is having to work to keep that patient stabl®EN2 as well as the von Hippel-Lindau, particularly those pa-
And so | think purely using those factors can be a little bit tients who are young, have multiple tumors, or have a family
misleading. We are currently looking at ways to get a better handldistory that would make one think that they may have syndromes.
on just how stable those patients are. | believe you mentioned MENL1 screening, but | don't believe that
Malignancy was defined as gross invasion into surroundings really on line yet. | think | previously have addressed the issues
tissues, such as the spine, or clearly distant metastases in areas laparoscopy.
where there should be no paraganglionic tissue, such as bone.  For Dr. Irvin, | would like to thank you very much for your
I think laparoscopy is becoming our preferred approach, or | shouldcomments and for your thoughts on Dr. Scott. And, again, for Dr.
say, at least the approach that we think of first. And | will address thaWilliams, I'd like to thank you very much for your comments and
a little bit more in answering the comments by Dr. Moley. thoughts on this issue.



