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There were 425 consecutive patients treated for Hodgkin's
disease at this Medical Center from 1943 to 1983. Of these,
255 patients underwent a staging laparotomy and had complete
preoperative clinical records. OveralL 35% had a change in
stage (24% were upstaged, 11% downstaged). Twenty-nine per
cent of clinical stage I patients were upstaged; 31% of stage II
patients were upstaged, while <1% were downstaged; and four
per cent of stage III patients were upstaged while 44% were
downstaged. The diagnostic laparotomy yielded involvement in
the spleen in 71% of patients with abdominal involvement, in
the periaortic lymph nodes in 41%, in the liver in 11%, and
the bone marrow in seven per cent. Only 12% of the 135
patients with negative laparotomies subsequently relapsed in
the abdomen after a mean follow-up of 4.8 years. A multifac-
torial analysis was performed to identify dominant factors
predicting the risk for abdominal disease. The factors best
predicting abdominal involvement in stage I and II patients
were: (1) antecedent symptoms (>2, 1, 0; p < 0.00001), (2)
histological type [nodular sclerosing (NS) < lymphocyte-pre-
dominant (LP) < mixed cellularity (MC) <lymphocyte-depleted
(LD); p = 0.00091, and (3) sex (females < males, p = 0.01).
The clinical stage (I vs. II), the site of lymphoma presentation,
and the age and race of the patient did not have significant
predictive value for the risk of abdominal disease after the
other factors were accounted for. A mathematical model was
derived for identifying dominant prognostic factors for predicting
the risk of abdominal disease in an individual patient setting.
The lowest risk patients were asymptomatic females with NS
histology (6%) or LP histology (8%), while the highest risk
patients were men with multiple symptoms and either MC
histology (85%) or LD histology (93%). This information can
be useful in making clinical decisions in Hodgkin's lymphoma
patients, especially those at an increased risk for surgery.

S URGICAL STAGING has been an important component
of the pretreatment evaluation for Hodgkin's lym-

phoma. It is utilized at most institutions as a diagnostic
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procedure that is associated with virtually no mortality
and with an acceptable morbidity incidence (usually less
than 10%). Recently, however, the value of staging
laparotomy* has been questioned by some oncologists.
At a few institutions, staging laparotomy is not peformed
at all," 2 whereas at other centers it is performed on a
very selective basis.36
We evaluated the results with staging laparotomy in

255 patients with Hodgkin's disease in order to evaluate
its accuracy as a diagnostic procedure and then to
analyze which prognostic factors best predict the risk of
abdominal disease. Our objective was to establish a
quantitative estimate for abdominal Hodgkin's disease
that could be used in making decisions about a staging
laparotomy in an individual patient setting. Such infor-
mation might enable a better selection of those patients
with either a very low or a very high risk of abdominal
disease so that treatment decisions might be considered
in selected patients without a laparotomy.

Materials and Methods

The data for all 425 patients with Hodgkin's lym-
phoma treated at the University of Alabama at Bir-
mingham between November 1943 through January
1983 were compiled into a computerized data base. Of
these, 255 patients had a staging laparotomy, which was
incorporated into the diagnostic work-up beginning in
1967. These operations were performed both at the
University of Alabama at Birmingham and in other

* A more proper terminology is staging celiotomy.
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TABLE 1. Distribution of Clinical and Pathological Stages Among 25S Hodgkin's Lymphoma Patients Who Had a Staging Laparotomy

Pathologic Stage

Total IA IB IIA IIB IIIA IIIB IVA IVB
Total 255 48 6 85 24 40 34 4 14

IA 48 39 1 7 1
IB 15 6 0 5 4

Clinical IIA 89 1 71 15 2
Stage IIB 42 0 18 15 9

IIIA 40 8 13 18 1
IIIB 21 0 6 14 1

referring hospitals. An additional 129 patients did not
have a staging laparotomy; 93 had stage III or IV disease
and were treated directly with chemotherapy often in
combination with radiation therapy; 32 were judged to
have a favorable prognosis (stage I or II) and were
treated directly with radiation therapy, while four other
patients were judged to be a poor surgical risk. Forty-
one patients had insufficient records to be included in
this study.

Clinical staging was based on the following evaluations:
(1) history and physical exam with special attention to
fever, night sweats, weight loss, and pruritis, (2) chest
x-ray, (3) 67gallium scan, (4) abdominal lymphangio-
graphy, (5) ultrasonography or CT scan of the abdomen,
and (6) bone marrow biopsy. Since 1980, lymphangi-
ography has been used sparingly. The Ann Arbor staging
classification was used to clinically stage these patients.7
The histological appearance was classified as either lym-
phocyte-predominant (LP), nodular sclerosing (NS),
mixed cellularity (MC), or lymphocyte-depleted (LD).

Staging laparotomy was performed through a midline
abdominal incision. Splenectomy was performed and
splenic hilar lymph nodes were taken in most but not
all cases. Periaortic and celiac lymph nodes were excised
and iliac, mesenteric, portal, periduodenal, or any other
lymph nodes were excised ifthey were abnormal. Wedge
and needle biopsies of the liver were taken, and iliac
crest bone marrow biopsy was performed.

Chi square tests were used to test the comparability
of those patients with and without abdominal disease

TABLE 2. Changes in Stage After Laparotomy

Upstaged Downstaged Same
Clinical Stage (%) (%) (%)

I 29 - 71
II 31 <1 68
III 4 44 52
Overall 24 11 65

found at laparotomy with respect to age, race, sex,
histology, site of disease presentation, symptoms, number
of symptoms, and clinical stage.8 A logistic regression
model as described by Cox was utilized to determine
those dominant prognostic factors for predicting the risk
of abdominal disease in an individual patient setting.9

Results

Results ofStaging

The correlation between clinical staging and patho-
logical staging for 255 patients is shown in Table 1.
Overall, 35% of patients had a change in stage, with
24% being upstaged and 11% being downstaged (Table
2). Almost one-third of stage I and II patients were

upstaged, while 44% of stage III patients were down-
staged.
The anatomical sites in 91 patients where Hodgkin's

disease was identified in the abdomen are shown in
Table 3. The spleen was most frequently involved (71%),
while periaortic nodes were involved in 41% of these
patients and the splenic hilar lymph nodes contained
disease in 18% of patients. Bone marrow biopsy yielded
occult Hodgkin's disease in 18 patients (7%).

TABLE 3. Sites ofAbdominal Disease* Found at Staging
Laparotomy in 91 Patients

Per cent

Spleen 7 1
Periaortic lymph nodes 41
Splenic lymph nodes 18
Celiac lymph nodes 16
Unspecified abdominal sites 13
Liver I I
Iliac lymph nodes 8
Iliac crest bone marrow 7
Portal lymph nodes 4
Mesenteric lymph nodes 3
Cystic lymph nodes 2

* Some patients had more than one site.
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TABLE 4. Single Factor Analysis Predicting Abdominal Disease in
Clinical Stage I and II Hodgkin's Lymphoma

Predictive Factor P Value

Symptoms (present vs. absent) 0.0001
Number of symptoms (0, 1, .2) 0.0001
Histology (NS vs. LP vs. MC vs. LD) 0.0001
Age (<20, 20-40, >40 yrs) 0.01
Sex 0.02
Clinical stage (I vs. II) 0.70
Site of presentation (stage I) 0.70
Date of diagnosis (1967-1975 vs. 1975-1980) 0.74
Race 0.80

Factors Influencing the Presence ofAbdominal Hodgkin's
Disease

A single factor statistical analysis was used to identify
those predictive factors correlating with an increased
probability of abdominal disease (Table 4). The number
of symptoms and the histological cell type were the
most significant predictive factors (p = 0.0001 each). In
addition, age (p = 0.01) and sex (p = 0.02) also correlated
significantly with the presence of abdominal disease.
Thus, older persons and men had a higher risk for
abdominal disease than younger patients and women.

Interestingly, the clinical stage (I vs. II) and the site of
presentation did not predict the risk of abdominal
disease (Table 4).
A multifactorial analysis of all patients with clinical

stage I and II disease was then performed to identify
those dominant factors predicting the risk of abdominal
involvement (Table 5). The number of symptoms was

the most significant predictive factor (.2, 1, 0; p
< 0.00001). The histological cell type was also statistically
significant, with an ascending risk for NS < LP < MC
< LD disease (p = 0.0009). In addition, women had a

lower risk for abdominal disease than men, even after
accounting for the other two factors (p = 0.01). In the
multifactorial analysis, the anatomical site of presentation
(e.g., cervical nodes, mediastinal nodes, etc.), the clinical
stage (I vs. II), and the patient's age and race did not
correlate with a risk of abdominal disease once the other
factors were accounted for.

TABLE 5. Multifactorial Analysis Predicting Abdominal Disease in
Clinical Stage I and II Patients*

P Value

Symptoms (0, 1, 22) <0.00001
Histology (NS vs. LP vs. MC vs. LD) 0.0009
Sex 0.01

* Other factors that were not predictive included tumor site, clinical
stage, age, and race. The derived model for both clinical stage I and II
patients was P (abdominal metastases) = [1 + exp(- 1.3785 + 1.0939)
(number of symptoms) - 2.2066 (XN) - 0.8453 (XM) - 1.8556 (XL)
- 0.9682 (sex)]1- where sex: 1 = male, 2 = female; XN = 1 if ND, 0
if not; XM = 1 if MC, 0 if not; XL = 1 if LP, 0 if not.
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TABLE 6. Probability ofAbdominal Metastases in 194 Hodgkin's

Lymphoma Patients (Clinical Stage I and II)

No Symptoms 1 Symptom 22 Symptoms

F (%) M (%) F (%) M (%) F (%) M (%)

NS 6 14 16 33 36 60
LP 8 19 21 41 44 67
MC 20 39 42 66 69 85
LD 36 60 63 82 84 93

Predicting the Risk for Abdominal Disease
A mathematical model was derived in order to provide

a quantitative estimate of the probability for abdominal
disease in different clinical settings (Table 6). The data
were combined for 194 clinical stage I and II patients,
since the statistical analysis showed that the clinical
stage did not correlate with the risk of abdominal
involvement. An entire spectrum of probability for
abdominal Hodgkin's lymphoma could thus be estimated
by integrating these prognostic variables. The estimated
probability of abdominal disease ranged from six per

cent for nodular sclerosing histology in asymptomatic
women to 93% for men with lymphocyte-depletion
histology and multiple symptoms (Table 6).

Follow-up Results
To estimate the accuracy of staging laparotomy, the

risk for abdominal relapse was analyzed in patients
undergoing long-term follow-up whose staging laparot-
omy showed no detectable evidence of Hodgkin's disease
(pathological stage I or II). There were 135 patients who
had negative laparotomies; as a result, they did not
receive abdominal irradiation. Of these, 16 (12%) relapsed
in the abdomen. The median time for relapse was 1.9
years. Some patients relapsed at more than one site.
The mean follow-up of all patients was 4.8 years, a time
period during which more than 85% of relapsed patients
had already developed a recurrence. The most common
sites of relapse for these 16 patients were the periaortic
lymph nodes (50%), iliac lymph nodes (31%), or bone
marrow (25%) as shown in Table 7. Based upon these

TABLE 7. Postlaparotomy Relapses in the Abdomen (Stages I or
II)*t (16 Patients, or 12%, Had Negative Laparotomies)

Number Per cent

Periaortic lymph nodes 8 50
Iliac lymph nodes 5 31
Bone marrow 4 25
Unspecified abdominal sites 3 19
Splenic lymph nodes 2 13
Liver 1 6
Celiac nodes 1 6

* Some patients had more than one site.
t Mean follow-up was 4.8 years for all 135 patients with pathologic

stages I and II, while the mean time for relapse in the 16 relapsed patients
was 1.9 years.
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figures, the accuracy of staging laparotomy could be
estimated at 88%, since only 12% of patients relapsed
in the abdomen during the follow-up period of obser-
vation. The most frequent site of relapse was periaortic
lymph nodes (50%), followed by the iliac lymph nodes
(31%), and bone marrow (25%). Of the four patients
who relapsed in the marrow, one did not have an iliac
crest bone marrow biopsy as part of his initial staging
laparotomy.

Discussion

The multifactorial analysis identified three prognostic
factors that best predicted the risk of abdominal disease
in stage I and II Hodgkin's disease. These were the
number of symptoms (>2, 1, 0), histologic type (NS
< LD < MC < LD), and sex (females > males). The
site of presentation (mediastinal, axillary, cervical, and
supraclavicular) was not predictive of abdominal metas-
tases, although others have found this to be true in a

univariate analysis.3"0
The statistical approach used here was designed to

integrate and weight these three prognostic factors so

that the probability of abdominal disease could be
estimated. Three groups of patients were identified.
First, is a group of low risk patients who might be
treated with radiation therapy alone. Whether this should
include both mantle irradiation for upper torso disease
or mantle plus upper abdomen ports was not addressed
in this study. This selection might include some asymp-

tomatic LP and NS patients (especially women) with
both stage I and stage II disease where the estimated
probability of abdominal disease ranges from six per

cent to 19% (Table 6). Johnson and colleagues4 also
suggested that stage I and II NS patients (especially
asymptomatic ones) had a sufficiently low risk for distant
disease that they should be treated with radiation therapy
and not undergo a laparotomy.

Second, there was an identifiable high-risk group of
patients where the probability of abdominal disease is
so high (69% to 93%) that it could be assumed to be
present, and the patients treated with chemotherapy
(and possibly radiation therapy) for occult disseminated
disease. This selection might include symptomatic pa-
tients with LD histology (especially males), or patients
with two or three symptoms and MC histology (especially
males). Third, there was a subgroup of intermediate-risk
patients who should have staging laparotomy to define
the presence and extent of disease. Maximum staging
then allows the physician to select the minimum curative
therapy. This latter group of patients might be an

appropriate subgroup in which a randomized prospective
trial could be conducted to conclusively determine
whether a staging laparotomy actually improves the
choice of treatment and survival rates.

It should be emphasized that the endpoint of this
prognostic factors analysis was the presence of Hodgkin's
disease in the abdomen, not survival. It is interesting to
note, however, that those factors identified in this study
are similar to the results in other prognostic factors
analyses that used survival rates as an endpoint, such as

histology, symptoms, sex, stage, site, age, and extent of
disease.4"0'5
The changes in stage after laparotomy and the sites

of disease found in the abdomen are quite similar to
those reported by others, and range from 25% to
46%.3I 6-20 The results emphasize the importance of
adhering to the surgical protocol that is now used by
most centers.3"6'21'22 The spleen, splenic hilar nodes, and
periaortic nodes are the most common sites of involve-
ment. Hemisplenectomy, or partial splenectomy, is
probably not an adequate staging procedure for this
organ. Some oncologists have suggested that a repeat
bone marrow biopsy is unnecessary, but since the pre-
operative needle biopsy was falsely negative in seven per
cent of patients, it seems appropriate to perform a wedge
excision of the iliac crest bone marrow as part of the
surgical staging procedure. Of the clinical stage III
patients, 44% were downstaged, largely because of false-
positive lymphangiograms or gallium scans. Therefore,
a staging laparotomy might be justified in clinical stage
IIIA patients to verify the presence of abdominal disease.

There have been few reports with long-term follow-
up after staging laparotomy. In this analysis, the surgeon

could detect disease with a very acceptable false-negative
rate of about 12%. This rate is an estimate only, for
there are several factors that influence this figure. First,
it is possible that the abdominal and marrow disease
noted in these patients may have disseminated subse-
quent to the laparotomy as part of a more generalized
disease progression. Second, some patients were treated
with abdominal irradiation or systemic chemotherapy.
Third, some patients are still at risk for abdominal
relapse because of a follow-up observation period less
than 4 years.

Those who favor a staging laparotomy emphasize that
when the treatment strategy is based on clinical staging,
some patients (e.g., clinical stage III, pathologic stage I)
might receive excessive therapy since they may actually
have a lower pathologic stage. As a consequence, they
might be subjected to the risks of radiation therapy and
chemotherapy, such as sterility, increased organ toxicity,
and the increased risk of a second malignancy.1' 117'1822
On the other hand, those patients who are understaged
might be undertreated as well, with a diminished prob-
ability for cure when they relapse. As with many con-

troversies in medicine, the issue is not "all or none"
and there may be an intermediate position that some,

but not all, patients require a laparotomy in order to
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make a proper treatment decision in an individual
patient.

Staging laparotomy is a safe and accurate diagnostic
tool for directing more specific therapy in Hodgkin's
disease patients. The operative mortality should approach
zero per cent and the morbidity should be less than ten
per cent.' 1,17,18,22-24 It is entirely possible that a more
selective approach would be feasible in the future, and
that patients with especially high and low risks for
abdominal disease based upon prognostic factors could
have their treatment decisions made without having to
undergo a staging laparotomy. In our opinion, it is still
an appropriate and necessary procedure for the large
number of patients with intermediate risk for abdominal
disease as listed in Table 6.
The approach described here provides .a quantitative

estimate of risk for abdominal disease that the physician
can use in combination with other aspects of clinical
judgment (e.g., number of sites, extent, risk for surgery,
number of treatment options, etc.) to make a more
considered decision for an individual patient. While the
probability of abdominal involvement may vary from
one series to another, it does provide a mechanism for
comparison between institutions and could be used to
determine stratification criteria in clinical trials.
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