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Abstract.

Baackground. Sarcomas of the gastrointestinal tract are rare tumors. Clinicopathologic

determinants of survival have been conflictíve and there are some cjata suggestive that

molecular markers are associated with prognosis in this type of tumors.

Methods. Retrospective analysis of adult patients with primar/ gastrointestinal

sarcomas at the National Institute of Medica! Sciences and Nutrition in México 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 was performed by log-rank test and Cox regression. Significance was defined

as P<0.05.



Resulte. Forty-nine patients with gastrointestinal sarcomas were identifíed 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 predominant 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 (range 2-46 crn). A complete resection was achieved in 41 patients

(83.7%)- With a median foliow-up of 30 months, actuaría! 3-year survival was 65%.

Univariate analysis identified overexpression of p53 and Ki-67, high tumor grade, tumor

size bigger than 10 cm and incomplete resection as a significant negative prognostic

factors. Hispanic race and good performance status were significantly associated with

prolonged survival. On multivariate analysis, overexpression of p53 was the only

independen! negative prognostic factor. ,

Conclusión. Overexpression of p53 is the strongest predictor of poor prognosis in

patients with sarcomas of the gastrointestinal tract.



Gastrointestinal (Gí) sarcomas 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). Clinicopathologicai

determinants of survival have been conflictive in some aspects despite several series of

smooth 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). !n addition, recent studies with molecular markers have

suggested that alterations in p53 activity and the overexpression of tjie Ki-67 as a

proliferation marker are associated with prognosis in high-grade extremity soft tissue

sarcomas (10). Mpst of the published reports of Gl sarcomas span long periods of time

during which there may have been many changes in diagnostic and therapeutic

approaches, and somé of them have included benign mesenchymal tumors (11,12).

The purpose of this review was to analyze the clinical presentation, management,

histologic variables and factors associated with prognosis with special focus in molecular

markers of primary Gl sarcomas at the University Hospital, School of Medicine of the

University of Alabama at Birmingham, USA and the National Institute of Medical

Sciences and Nutrition (NIMSN) in México 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 sudes were

reviewed to determine demographic data, clinical presentation, histologic type and grade

of the tumor, extent of surgical resection, operative morbidity and mortality rates, 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

(I.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
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ás originally reported. Paraffin-embedded tissue biocks were retrieved and matched to

confirm the same tissue block as was used in the original H&E-stained sude. The grade

of the tumor was assigned according to size, mitoses, tumor necrosis, nuclear

pleomorphism, and cellularity (13).

Immunosiains for Ki-67 (clone MM1) and p53 (clone Bp53-11) were done on formalin-

fixed and paraffin-embedded material as described by the manufacturar (Ventana,

Tucson, AZ). The number of positively staining nuclei.was counted per 1000 tumor

nuclei in the most intensely stained áreas of the tumor. As other authors, have suggested

(10) we used nuclei with positive staining of 20 per cent or gréater to include as

categorically positive.

For the purpose of this review resection was considered complete if all gross diseasé

was removed. Partía! resection included removal of the bulk of tumor but with gross

disease remaining.

Actuaría! surviva! 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 multivariate analysis was done with the Cox proportional hazards

model. P <0.05 was considered as statisticaliy significant.

Results

During the study périod, 49 adult patients with primary Gl sarcomas were identified from

the Tumor Registry from both institutíons. Twenty-s'even patients (55.1%) were from the

UAB datábase and 22 (44.9%) from the NIMSM. Demographiccharacteristics are shown

in Table 1. There were 25 female and 24 maie patients. Ages ranged from 16 to 82

years with a median of 53 years. Most patients were Hispaníc (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

FALLA DE ORIG
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maíignancies: a female patient with a history of breast cáncer 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 GI bieeding (43%) and symptoms of

obstruction (42%). Three quarters of patients presented with two or more symptoms, and

only three patients were asymptomatic at diagnosis and 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 sean that was suspicipus for GI sarcoma in 31

patients. Eight patients underwent a preoperative biopsy, all of them from UAB. In three

cases it was performed during GI endoscopy and in five patients the biopsy was

obtained percutaneously. In seven of these patients there was a correct pathologic

diagnosis. Al! patients were initially treated surgicaily. Forty-one patients (83.7%)

underwent resection with curative intent; in other words ait tumor was removed with

negative gross surgicai margins. In 40 of these cases microscopio margins were

reported free of tumor also. Five patients had a debulking procedure in order to paliiate

symptoms; two patients had only tumor biopsy because of extensive and/or

unresectable disease and one patient had a colostomy for palliation of unresectable

rectal tumor. Of 46 patients who üncierwent resection, adjacent organs were resected in

17 in addition to the primary site. The most common organs resécted were páncreas

(twelve patients), spleen (six patients), and colon (four patients). Eleven patients had two

or more organs resécted. There 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.



Leiomyosarcoma wás the predominant histologic diagnosis (n=23) followed by Gl

stromal tumor (GIST) (n=20). Four cases of autonomic nerve tumor (GANT) and isolated

cases of rhabdomyosarcoma and primitive neuroectodermal tumor (PNET) were

identified. Twenty-five tumors were classified as high grade (51 %) and 24 as a íow grade

(49%). There were no regional nodes involved by tumor in any case. The tumor size was

known in 45 of the 49 cases. The mean tumor size in these cases was 13.6 cm (range 2-

46 cm). Twenty-two tumors (49%) were > 10 cm.

Immunohisfochemistry for expression of p53 or Ki-67 could be performed in 30 cases.

They were considered positive in 14 cases (28.6%) each of them. In 11 cases (36.6%)

both molecular marker were both positive. 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 smalier (<10 cm) tumors (25%) (P=0.001).

Of the 41 patients who were resected with curative intent, there were 12 recurrences,

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

according to histologic diagnosis. The most common site of distant faüure was the üver

(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 analyzed and

their impact on survival are shown in Table 2. On multivariate analysis, the only 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.



Discussion

Gastrointestinal sarcomas occur infreqüently accounting for only 0.1 to 3 per cent of alt

Gl malignancies and 10 per cent of a!l 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 trie

proto-oncogene c-kit and often harbor gain-of-function KIT mutations leading to ligand-

independent kinase activation. Gi sarcomas are unresponsive to standard sarcoma
•

chemotherapy, but in two recent Phase II studies, ST1571, that selectively inhibits BCR-

ABL, KIT and PDGFR tyrostne 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

cóuntries, so we can analyze the biology of this tumors in different populations.

Of anatomic sites of the digestive tract fhe stomach is the most common location of

primary maiignant stromal tumors: 38 to 65 per cent of all G! sarcomas in most series

(3,5-7) and 49 per cent in our series. Although somewhat less common in the small

bowel (41% in our series), sarcomas represent the second most common small 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 gallbladder rhabdomyosarcoma, which is extremety rare (14).

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

reported by Me Grath 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 > 10cmat presentation (49% in our series). There

was almost an even distribution between high and low-grade tumors in the present

series.

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

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



univariate analysis. Performance status was statistically significant related to prognosis

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

American and Hispanics have been found to nave worse prognosis in other neoplasms

as breast cáncer (17,18). Those differences have been attributed to socioeconomic

status and tendency to more advanced tumors in minorities (19). Strikingly, irt the

present series, Hispanics were found to have better prognosis than Caucasian or

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

resection between populations úf the two institutions ¡ncluded in thé present series (data

not shown). At present we do not have an explanation fór this relationship.

Other factor analyzed was the positivity for Ki-67, which is an antígen expressed

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

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

from a variety of sites and correiated this with overall surviva! (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 correiated 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-67 (ovefexpression defined as > 10% nuclear

staining) and demonstrated a significant correíatión with size, grade, necrosis, vascular

invasión, S-phase fraction, and metástasis (22). In the present series we were able to

show a statistically significant relationship between grade and size and the expression of

Ki-67, and similar to the study of Choong et al, when subjected to multivariate analysis,

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

prognostic factors were taken into account.

\í



Nuclear accumulation of the p53 protein ¡ndicates a fonger half-Iife of the protein,

suggests mutations in the DNA (23), and has beén correlated with poor outcpme in a

number of tissue types, including soft tissue sarcoma (24). The majority of studies have

been performed with fresh frozen tissue and have revealed nuclear accumulation of p53

on the order of 23-33% (24-26). The current study utilized paraffin. embedded tissue and

revealed nuclear accumulation in 29% of the tumors analyzed. On multivariate analysis,

p53 overexpression retained its significance as a marker of poor outcome. lii the study
*

of Heslin et al, p53 was not associated with outcome, however, oníy 9% of the tumors

analyzed in this study showed overexpressioh of p53 (10).

In conclusión, this study has demonstrated that overexpression of p53 is an independent

prognostic factor associated with increased risk of recurrence and death in a group of

patients with primary Gl sarcomas. With clínical/radiologic size, grade, Ki-67 index and

expression of p53 available, patients can be better ótratified by risk, now that there are

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

Gender

Male

Female

Race

Hispanic

Caucasían

African-American

Age, years

10-19

20-29

30-39

40-49

50-59

60-69

>70

Number

24

25

22

18

9

2

0

5

10

17

8

7

Percentage

49

51

45

37

18

4.1

10.2

20.4

34.7

16.3

14.3



Table 2. Factors associated wíth overalf survtval in primary Gl sarcomas

(Univariate analysis)

Factor

Gencfer: Male

Female

Age: <50

>50

Race: Hispanic

Caucasian

African-Arnerican

Karnofski: > 90

<90

Site: Stomach

Other

Tumor grade: Low

High

Tumor size: < 10 cm

>10cm

Complete resection: Yes

No

p53: Positive

Negative

Ki-67: Positive

Negative

Median survival (mo)

47

79

76

49

NR

38

6

NR

23

NR

67

NR

20

NR

38

NR

10

15

NR

18

NR

P

0.3

0.5

0.01

0.0002

0.5

0.00001

0.004

0.00001

0.00001

0.007

NR- Not reached
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