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Abstract.

Baackground. Sarcomas of the gastrointestinal tract are rare tumors. Clinicopathologic
determinants of survival have been conflictive and there are some data suggestive that
moleécular markers are associated with prognosis in this type of tumors.

Methods. Retrospective Ianal;}sis of adult patients with pﬁméry gastrointestinal
sarcomas at the National Institute of Medical Sciences and Nutrition in Mexico City and
the University Hospital of the University of Alabama at Birmingham. Patient, tumor and
treatment factors were analyzed with overall survival as the main outcome variable.
Expression of p53 and cellular proliferation antigen Ki-67 was also analyzed. Statistical
analysis waé performed by log-rank test and Cox regression. Significance was defined

as P<0.05.
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Results. Forty-nine patients with gastrointestinal sarcomas were identified from the‘
Tumor Registry of both institutions. Age ranged from 16 to 82 years with a median of 53
years. Twenty-five patients were women (51%). Hispanics were the predomir_uant race
with 22 patients (45%) followed by Caucasians with 18 patients (38%). The stomach was
the most common site of presentation (47%) followed by small bowel! (37%). Mean tumor
size was 14 cm (rénge 2-46 c¢m). A complete resectior; was achieved in 41 patients
{(83.7%). With a median foliow-up of 30 mon.ths, actuarial 3-year survivél was 65%.
.Univariate analysis identified overexpression of p53 and Ki-67, high tumor grade, tumor
size bigger than 10 th énd incomplete resection as a significant hégative prognostic
factors. Hispanic race and good performance status were siQniﬁcantly associated With
bro!onged survival. On multivariate analysis, overexpression of p53 was the only
independent negative prognostic factor.

Conclusion. Overexpression of pb3 is the strongest predictor of poor 'progr'losis in

patients with safcomas of the gastrointestinai tract.
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Gastrointestinal (Gl) sarcornas are uncommon tumors accounting for only 0.1 to 3 per
cent of all Gl malignancies and about 10 per cent of all sarcomas (1). Clinicopathological |
determinants of survival have been conflictive in some aspects Qespite several series of
smoeth muscle tumors of the digestive tract (2-7). Recently, there has been an
increasing interest in this type of tumors because they are responsive to a molecularly
targeted therapy (8,9). In addition, recent studies wﬁh molecular markers have
suggested that alterations in p53 activity and the overexpression of the Ki-67 as a
.'proliferation marker are associated with prognosis in high-grade extremity soft tissue
| sarcomas (1_0). Most of fhe'pubiished reports of G| sarcomas span long periods of time
rduring which there may have been many changes in diagnostic and therapeutic
appfoaches, and some of them have included benign mesenchymai tumors (11,12).

The purpose of this review was to analyze the clinical presentation, managel;nent,___
histologic variables and factors associated with prognosis with special focusin moleculer
markers of primary Gl sarcomas at the University Hospital, School of Medicine of the
University of Alabama at Birmingham, USA and the National Institlute of Medical
Sciences and Nutrition (NIMSN) in Mexico City.

Patients and methods

Adult patients with diagnosis of primary gastrointestinal sarcoma at both institutions
between January 1990 and December 2000 were included. We did not include any -
tumor classified as benign stromal tumor. Charts and histopathologic slides were
reviewed to dete;mine demographic data, clinical presentation, histologic type and grade -
of the tumor, extent of surgical resection, operative morbidity and mortality r—eies, the use
of adjuvant therapy, patterns of recurrence and overall survival data.

All available histologic material was reviewed by a single pathologist at each institution -
(l.E.E for UAB and J.B. for the NIMSN). Original hematoxylin and eosin (H&E)—stained

slides were reviewed to confirm the presence of the tumor. Histologic type was recorded

TESIS COH ;
PALLA DE ORIGEN




Gastrointestinal (Gl) sarcornas are uncommon tumors accounting for only 0.1 to 3 per
cent of all Gl malignancies and about 10 per cent of all sarcomas (1). Clinicopathological |
determinants of survival have been conflictive in some aspects Qespite several series of
smoeth muscle tumors of the digestive tract (2-7). Recently, there has been an
increasing interest in this type of tumors because they are responsive to a molecularly
targeted therapy (8,9). In addition, recent studies wﬁh molecular markers have
suggested that alterations in p53 activity and the overexpression of the Ki-67 as a
.'proliferation marker are associated with prognosis in high-grade extremity soft tissue
| sarcomas (1_0). Most of fhe'pubiished reports of G| sarcomas span long periods of time
rduring which there may have been many changes in diagnostic and therapeutic
appfoaches, and some of them have included benign mesenchymai tumors (11,12).

The purpose of this review was to analyze the clinical presentation, managel;nent,___
histologic variables and factors associated with prognosis with special focusin moleculer
markers of primary Gl sarcomas at the University Hospital, School of Medicine of the
University of Alabama at Birmingham, USA and the National Institlute of Medical
Sciences and Nutrition (NIMSN) in Mexico City.

Patients and methods

Adult patients with diagnosis of primary gastrointestinal sarcoma at both institutions
between January 1990 and December 2000 were included. We did not include any -
tumor classified as benign stromal tumor. Charts and histopathologic slides were
reviewed to dete;mine demographic data, clinical presentation, histologic type and grade -
of the tumor, extent of surgical resection, operative morbidity and mortality r—eies, the use
of adjuvant therapy, patterns of recurrence and overall survival data.

All available histologic material was reviewed by a single pathologist at each institution -
(l.E.E for UAB and J.B. for the NIMSN). Original hematoxylin and eosin (H&E)—stained

slides were reviewed to confirm the presence of the tumor. Histologic type was recorded

TESIS COH ;
PALLA DE ORIGEN




as originally reported. Parafﬁn-emb_eddéd tissue blocks were retrieved and matched to

confirm the same tissue block as was used in the original H&E-stained slide. The grade |
of the tumor was assigned according to size, mitoses, tumor necrosis, nuclear
pleomorphism, and cellularity (13).

Immunostains for Ki-67 (clone MM1) and p53 (clone Bp53-11) v.iere done on formalin-
fixed and paraffin-embedded material’ as described by: the manufacturer (Ventana,
Tucson, AZ). The number of positively staining nuclei.was counted per 1000 tdmor
.huplei in the most intensely stained areas of the tumor. As other authors have suggested
(10) we used nuclei with positive staining of 20 pér cént or gréatef to include as
categorically positive. |

For the purpose of this review resection was considered complete if all grosé disease
was removed. Partial resection included removal of the bulk of tumor but with gross
disease remaining. i
Actuarial survival was méasured by the Kaplan-Meier method beginning at the date of
surgery. Univariate analysis to identify factors associated with survival was performed by
the log-rank test and.multivan'ate analysis was done with the Cox propoftional hazards

model. P <0.05 was considered as statistically significant.

Results

~ During the study period, 49 adult patients with primary G| sarcomas were identified from

the Tumor Regis;ry from both institutions. Twenty-Seven patients (55.1 %) were from the

UAB database and 22 (44.9%) from the NIMSM. Demographic characteristics are shown
in Table 1. There were 25 female and 2;4 male patients. Ages ranged from 16 to 82

| yéars with a median of 53 years. Most patienté were Hispanic (45%). The stomach

(49%) and small bowel (41%) were the most common site of tumor origin. Other tumor

locations are depicted in Figure 1. Two patients had a history of other types of
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| malignancies: a female patient with'a history of breast cancer and a male patient with
history of bladder carcinoma. |
Abdominal pain (67%) and/or abdominal mass (57%) were the most common presenting
symptoms. Other frequent complains were Gl bleeding (43%) and symptoms of
obstruction (42%). Thre.e quarters of patients presented with two or more symptoms, and
only three patients were asymptomatic at diagnosis andl the neoplasm was identified
during a celiotomy for other reasons. The mean duration of symptoms was 7 months
-(range 1-40 months).
Forty-tWo patients had preoperative CT scan fhat was suspicious fpr Gl sarcoma in 31 .
patients. Eight patients underwent a preoperative biopsy, all of them from UAB. In three &
cases it was performed during Gl endoscopy and in five patients the biopsy was
obtained percutaneously. In seven bf these patients there was a correct patho!og‘ic:_l
diagnosis. All patienfs were initially treated surgically. Forfy-one patients (83.7%5
underwent resection with curative intent; in other words all tumor was removed with
negative gross surgical margins. In 40 of these cases microécopic margins were
reported free of tumor also. Five patients had a debulking procedure in order to palliate
symptoms; two patients had only tumor biopsy 'because of extensive andfor
unresectable disease and one patient had a colostomy for palliation of unresectable |
rectal tumor. Of 46 patients who underwent resection, adjacent organs were resected.in
17 in addition _t§ the primary site. The most common organs resected were pancreas
(twelve patients),'spleen (six patiénts), and colon (four patients). Eleven patients had two
or moré organs resected. Therg was no operative (30-day) mortality.
Twelve patients received doxorrubicin-based chemotherapy. In eight cases it was
administered in an adjuvant setting after gross tumor resection and four patients
received treatment in presence of macroscopic disease. Four patients received radiation

therapy, all of them in presence of macroscopic disease.
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| Leiomyosarcoma was the predominant histologic diagnosis (n=23) followed by GlI
stromal tumor (GIST) (n=20). Four cases of autonomic nerve tumor (GANT) and isolated |
cases of rhabdomyosarcoma and primitive neuroectodermgl tumor (PNET) were
identified. Twenty-five tumors were classified as high grade (51%) and 24 as a low grade
(49%). There were no regional hodes ihvolved by tumor in any case. The tumor size was
known in 45 of the 49 cases. The mean tumor size in thesé cases was 13.6 cm (range 2-
485 cm). Twenty-two tumors (49%) were > 10 cm.

.Immunohisfochemistry for expression of p53 or Ki-67 could be perfon‘néd in 30 cases.

_ Théy w;ere considered positive in 14 cases (28.6%) each of them. In 11 cases (36.6%)

both molecular marker were both poéitive. Ki-67 and p53 were more frequently

expressed in high grade (69%), than in low-grade (21%) tumors (p=0.01); and in big

(>10 cm) (77%) than in smaller (<10 cm) tumors (25%) (P=0.001). '

Of the 41 patiehté who were resected with cufati\ie intent, there were 12 recurre'nces;

two local and ten distant. There was no statistical difference in possibility of recurrence

according to histologic diagnosis. The moét common site of distant failure was the liver

{7 cases) followed by peritoneum (three patients). The mean time to recurrence was 11

months (range 4-30 months). Seventy-four per cent of recurrences occurred in patients

with high-grade tumors. |

Overall actuarial 3 and 5-year survival was 65 and 56 percent, respectively. The median

follow-up was 30 months (rarige 1-112 months). The prognostic factors analyzéd and

-

their impact on survival are shown in Table 2. On multivariate analysis, the ohly factor
associated with an adverse outcome was the positivity for p53 (P=0.04). The Kaplan-
Meier curves for p53, tumor grade and completeness of resection are presented in '

Figures 2, 3 and 4, respectively.
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Discussion

Gastrointestinal sarcomas occur infrequently accounting for only 0.1 to 3 per cent of all
Gl malignancies and 10 per cent of all sarcomas (1). Recently, it has been shown to be
responsive to molecular targeted therapy. Most of this tumors are now known to be
derived from the interstitial cells of Cajal and are characterized by expression of the
proto-oncogene c-kit and often harbor gain-of-function KIT rﬁutations leading to ligand-
independent kinase activation. Gl sarcomas are unresponsive to standard sarcoma
.chemotherapy, but in two recent Phase Ii studies, STI571, that selectively inhibits BCR-
ABL, KIT and PDGFR tyrosine kinases, showed activity in patients with this type of
neoplasms (8,9). Those reports have renewed the interest in this kind of malignancies.
In the present report we combined the experiences of two large referral centers in two
countries, so we can analyze the biology of this tumors in different populations.

Of anatomic sites of the digestive tract the stomach is the most common location o-f“
primary malignant stromal tumors: 38 to 65 per cent of all Gl sarcomas in mos_t series
(3,5-7) and 49 per cent in our series. Although somewhat less common in the small
bowe! (41% in our series), sarcomas represent tﬁe second most common smali bowel
malignancy with an incidence one-third to one-half that of adenocarcinoma (6). Other
locations are less common and are represented by four cases of colorrectal sarcomas

and an isolated case of galibladder rhabdomyosarcoma, which is extremely rare (14).

 Mean tumor diameter in our series was 14 cm (range 2-46), which is bigger than that

reported by Mc (?;rath et al (5) (11 cm)} and Conlon et al (15) (9 cm). Ng et al (16) noted
that 60 per cent of Gl sarcomas were > 10 cm at presentation (49% in our series). There
was almost an even distribution betweeﬁ high and low-grade tumors in the present
series.

Consistent with other reports of the literature (5-7) this analysis demonstrated that

completeness of resection; tumor grade and size are significant prognostic factors on

%
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univariate analysis. Performance status was statistically significant related to prognosis

too. Race was not considered prognostic factor in previous reports (7,15), but African-

American and Hispanics have been found to have worse prognosis in other neoplasms
as breast cancer (17,18). Those differences have been attributed to socioeconomic
status and tendency to more advanced tumors. in minorities (19). Strikingly, il the
present series, Hispanics were found to have better brognosis than Caucasian or

African-American, with no difference between tumor grade, size or completeness of

- resection between populations of the two institutions included in the present series (data

not shown). At present we do not have an explanation fof this relationship.
Other factor analyzed was the positivity for Ki-67, which is an antigen expressed

throughout the majority of the cell cycle and is a good measure of dividing ceils (20).

Drobnjak et al examined 174 fresh frozen primary and recurrent soft tissue sarcomas

from a variety of sites and ¢orrelated this with overall survival (21). In approximately 40% |

of the tumors, > 20% of the cells expressed nuclear staining, with the higher percentage
in synovial sarcomas (78%) and the lowest in liposarcomas/fibrosarcomas (27%).
Similar to the present study, high'proliferation' index (> 20% nuclear expression) was

associated with high grade tumors and correlated with poor outcome, but they did not

retain independent prognostic significance when grade was taken into account. Choong

et al examined 182 paraffin embedded, primary extremity and superficial trunk soft

- tissue sarcomas for overexpression of Ki-87 {overexpression defined as > 10% nuclear

rl

staining) and demonstrated a significant correlation with size, grade, necrosis, vascular
invasion, S-phase fraction, andtr;zetastasis (22). In the present series we were able {o
show a statiétically significant relation‘ship.between grade and size and the expression of
Ki-67, and similar to the study of Choong et al, when subjected to multivariate analysis,

overexpreésion of Ki-67 did not retain independent prognostic significance after other

prognostic factors were taken into account.
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Nuclear accumulation of the p53 protein indicates a longer haif-life of the protein,
suggests mutations in the DNA (23), and has been cormelated with poor outcome in a.
number of tissue types, including soft tissue sarcoma (24). The majority of étudies have
been perfarmed with fresh frozen tissue and have revealed nuciear accumulation of p53
on the order of 23-33% (24-26). The cumrent study utilized paraffin erﬁbedded tissue and
revealed nuclear accumulation in 28% of the tumors ana!&ied. On multivariate analysis,
p53 overexpression retained its signiﬁcénce as a marker of poor outcome. In the study
'of Heslin et al, p53 was not associated with outcome, however, only 9% of the tumors
| analyzed in this Study showéd overéxpressioh of p53 (10).
In conclusion, this study has demonstrated that overexpression of p53 is an independent
| prognostic factor associated with increased risk of recurence and death ih a group of
patients with primary Gl sarcomas. With clinical/radiologic size, grade, Ki-67 index anq
expression of p63 available, patients can be better stratified by risk, now that there aré%

promising molecular targeted therapies available.
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Table 1. Demographic characteristics of patient population (n=49)

Number Percentage
Gender 124 49
Male 25 51
Femalé
Race
Hispanic 22 45
Caucasian 18 37
African-American 9 18
Age, years
10-19 2 4.1
20-29 0 -
30-39 5 10.2
40-49 10 20.4
5050 17 34.7
60-69 8 18.3
>70 7 14.3




Table 2. Factors associated with overall survival in primary Gl sarcomas
(Univariate analysis)

Factor Median survival (mo)
Gender: Male 47 0.3
Female 179
Age: <50 76 : 0.5
> 50 _ 49
Race:  Hispanic NR 0.01
| Caucasian o 38
African-American 6
Karnofski: >80 ' NR _ 0.0002
<90 23
Site: Stomach NR 0.5
Other 67
Tumor grade:  Low | | NR 0.00001
High 20 '
Tumor size: <10 ¢em NR ‘ 0.004
‘ > 10 cm 38
Complete resection; Yes NR 0.00001
No 10
p53: ' Positive : 15 0.00001
Negative , NR
Ki67:  Posiive T 8 ~0.007
Negative | _ NR

NR= Not reached
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