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Introduction: 
Head and neck sarcomas involve a group of rare 
malignant diseases with a high histological varia-
bility involving various anatomical sites that can 
lead to under-reporting of the true incidence of 
these neoplasms. This study aimed to epidemio-
logically investigate the occurrence of sarcomas 
of the head and neck within the past 20 years in 
Yazd, Iran (1994– 2014).
Materials and methods: 
In this descriptive, cross-sectional and retro-
spective study, 16114 patient’s records with ma-
lignant tumors were examined via the census 
method, which were available in the archives 
of 8 main treatment centers in Yazd, Iran with-
in a 20-year period. Age, sex, occupation, habi-
tat, type of sarcoma, tumor location and grade, 
metastasis, recurrence, and history of head and 
neck irradiation were recorded. Data were ana-
lyzed in SPSS software version 17.
Results: 
Among 586 cases of sarcomas, 59 cases (10.06%) 
were identified with head and neck sarcomas. 
The mean age of the patients was 32.22 ± 8.31 
years, of which 26 (44.01%) patients were males 
and 33 (55.9%) were females. Soft tissue sarco-
mas were noted in 41 cases (69.5%); rhabdo-
myosarcoma was the most common (27.1%). 
Eighteen (30.5%) patients had hard tissue sarco-
mas; osteosarcoma (15.3%) was the most com-
mon. Soft tissues of the head and neck were the 
most (49.20%) involved sites. Most sarcomas 
were low grade. In 5 patients (8.5%), metastases 
occurred to the head and neck, and the tumor 
relapsed in 16 patients (27.1%).
Conclusion: 
The findings of the current study were  
inagreement with those of other reports referred 
to in different studies. This suggests that the ep-
idemiology of head and neck sarcomas in Yazd, 
Iran is similar to other geographical regions.
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tion that forms the basis of future research. Be-
cause investigating the prevalence of sarcomas in 
the head and neck has received scant attention in 
Iran, the present study is intended to provide the 
epidemiology of sarcomas of the head and neck 
over the past 20 years in Yazd, Iran (1994–2014) 
based on the histopathologic examinations. 

In this descriptive, cross-sectional, and retro-
spective study, 16114 patients records(case 
notes), diagnosed as malignant tumors were ex-
amined from the archive of the Shahid Sadooghi 
Dental School and several other hospitals (Sha-
hid Sadoughi, Shahid Rahnemoon, Mojibiyan, 
Mortaz, ShohadayeKargar, Seyedoshohada 
and SavanehSookhtegi) over a 20-year period 
(1994–2014). 
The records were obtained by proposing a re-
search study from the Shahid Sadoughi medical 
university of Yazd (Ethical code: p.17.1.77710; 
date: 1393.4.22). 
It should be noted that case records that were in-
complete or cases in which the patients reported 
a written dissatisfaction were excluded from the 
study. In order to glean the study data, a check-
list was devised consisting of the following  
variables: case record number, pathology depart-
ment identification number, age, sex, occupation, 
place of residence, type of sarcoma, tumor loca-
tion, tumor grade, the occurrence of metastasis, 
recurrence, history of head and neck irradiation. 
The patients’ medical records as well as their pa-
thology reports available in the mentioned health 
centers were collected and analyzed utilizing the 
SPSS software (Ver. 17) through descriptive sta-
tistics.

Out of 16,114 cases examined in this study, 586 
cases (3.65%) of patients were diagnosed with 
sarcomas, among which 59 patients (10.06%) 
suffered from sarcomas of the head and neck, the 
study cohort. The mean age of the patients was 
32.22 ± 8.31 years with an age range of 1.5˗˗83 
years, of which 17 patients (28.8%) were <16 
years of age, whereas 42 patients (71.2%) were 
> 16 years. A total of 26 patients (44.05%) were 
males and 33 (55.9%) were females More than 
half of patients (59.3 %) lived in Yazd (Table 1).
As demonstrated in Table 2, 41 cases (69.5%) of 

Sarcomas involve a rare and heterogeneous 
variety of malignant tumors of mesenchymal 
origin with a specific and distinct histopatholo-
gy(1, 2).The mesenchymal cells can develop into 
tumors affecting the soft tissues of muscle, fat, 
and fibrous tissue. Bone and nerves can also be 
involved.(2) Occasionally, these tumors are asso-
ciated with trauma, genetic syndromes as well 
as exposure to previous radiation, though there 
is mostly no apparent cause. Pathological clas-
sification is most valuable in the treatment and 
prognosis of head and neck sarcomas.(3)

The incidence of sarcoma is more prevalent 
in children than adults. Approximately 1% of 
all adult cancers(2-4) and 10%–20% of pediatric  
cancers are sarcomas(2). About 5%–15%(2, 3) of 
adult sarcomas are in the head and neck region; 
35%(3, 5) of children are diagnosed with head and 
neck sarcomas.he findings of different studies 
have revealed that the incidence of sarcoma is 
more in men than in women, which is about 50% 
to 60%.(6-11)

Common soft tissue sarcomas in order of fre-
quency include liposarcoma, malignant fibrous 
histiocytoma, fibrosarcoma, rhabdomyosarcoma, 
leiomyosarcoma, synovial sarcoma, malignant 
peripheral nerve sheath tumors, angio-sarcoma 
and kaposi sarcoma, whereas hard tissue sarco-
mas in order of frequency entail osteosarcoma, 
chondrosarcoma, as well as Ewing’s sarcoma(12).
The results of some studies conducted in Iran 
demonstrated that 60% of sarcomas occurred 
in males with a mean age of 36 years, that the 
most common sarcomas in adults were malig-
nant fibrous histiocytoma and synovial sarcoma 
and osteosarcoma and in children, osteosarcoma, 
Ewing sarcoma, and rhabdomyosarcoma in the 
were the most common sarcomas.(11, 13)

The ratio of bone sarcoma to sarcoma of soft 
tissue was 3:1 in patients aged under 16 years 
and 1:3 among adults(13). In a study conducted 
on the epidemiology of soft tissue sarcomas in 
Shahid Sadoughi hospital of Yazd in 2005, the 
most common sarcomas were synovial sarcoma 
and malignant fibrous histiocytoma respectively 
among males and females. The study findings in-
dicated that the sarcoma incidence in Yazd was 
similar to that of Western countries.(11)

Epidemiological studies provide vital informa-
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The most areas commonly affected were soft tis-
sues of the head and neck (49.2 %), jaw bones 
(35.6 %) as well as the head and skull bones 
(15.3%). With respect to tumor grading, most 
of the sarcomas were of the low grade (40.4%) 
followed by moderate (30.5%) and high (28.8%) 
grades, respectively. Metastases from other parts 
of the body to the head and neck occurred in 5 
patients (8.5%), whereas, in 2 patients (3.4%) the 
sarcoma metastasized to other parts of the body 
from the head and neck. Out of the 59 examined 
patients, 16 cases (27.1%) were observed to have 
suffered from recurrence.

sarcomas belonged to soft tissue sarcomas. The 
most prevalent type of soft tissue sarcomas was 
rhabdomyosarcoma (27.1%). 
Among the bone tissue sarcomas, affecting 18 
patients (30.5%), osteosarcoma (15.3%) and 
chondrosarcoma (11.9%) were the most preva-
lent (Table 2). 
Rhabdomyosarcoma was reported to be the most 
common sarcoma (13.5 %) in the both the age 
groups, as well as in men (10.2%) and women 
(16.9%). The lowest incidence was found to be 
Kaposi sarcoma, which was only observed in 
one man >16 years old (1.7 %) (Table 2). 

Table 1. Distribution of the head and neck sarcomas according to the demographic characteristics

PercentNumberVariable
28.817≥16

Age
71.242>16
44.0526Male

Sex
55.933Female
59.335Yazd

Habitat
40.724Out of Yazd

Type of sarcoma Name of sarcoma N % Total
Sex Age

Female Male 16< 16≥
% n % n % n % n

Soft tissue sarcomas

Rhabdomyosarcoma 16 27.1

(69.5%)  
41

16.9 10 10.2 6 13.5 8 13.5 8
Neurofibrosarcoma 5 8.5 6.8 4 1.7 1 6.8 4 1.7 1

Fibrosarcoma 5 8.5 6.8 4 1.7 1 6.8 4 1.7 1
Liposarcoma 3 5.1 1.7 1 3.4 2 5.1 3 0 0

Malignant fibrous 
histiocytoma 3 5.1 1.7 1 3.4 2 3.4 2 1.7 1

Synovial Sarcoma 3 5.1 1.7 1 3.4 2 0 0 5.1 3
Angiosarcoma 3 5.1 3.4 2 1.7 1 5.1 3 0 0

Leimyosarcoma 2 3.4 0 0 3.4 2 3.4 2 0 0
Kaposi's Sarcoma 1 1.7 0 0 1.7 1 1.7 1 0 0

Hard tissue sarco-
mas

Osteosarcoma 9 15.3
(30.5%) 

18

10.2 6 5.1 3 15.3 9 0 0
Chondrosarcoma 7 11.9 6.8 4 5.1 3 8.5 5 3.4 2
Ewing’s sarcoma 2 3.4 0 0 3.4 2 1.7 1 1.7 1

Table 2: Distribution of the head and neck sarcomas according to demographic variables and frequency
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ed more than the women. Some of these studies 
have indicated the predilection of males for the 
disease is nearly twice as much than females(29, 

31). Due to the rarity of head and neck sarcomas, 
and limited sample size of most studies conduct-
ed in Iran and the world, drawing conclusions 
and comparisons is not very effective, yet; per-
haps one of the reasons for the higher prevalence 
of females in this study was that women were 
referred to health centers more than men. 
As was expected, sarcomas of the head and 
neck can occur in any age. In fact, studies have 
demonstrated that soft tissue sarcomas affects 
80%–90% of adults and 10%–20% of children.
(18, 32) The mean age of the patients involved in 
this study was 32.22 ± 8.31 years which supports 
the findings of the studies conducted by Pacheco 
et al.(16) and Dudhat et al.(30) who noted a simi-
lar average mean age of 39.7 ± 25.1. However, 
Epstein and Gorsky(33) reported the mean age of 
40.4 years for this disease. Moreover, Menden-
hall et al.(34) reviewed the literature published 
between 1972 and 2000, and indicated the mean 
age of 50–55 years for the head and neck sar-
comas, though findings of some studies propose 
that generally sarcomas involving the head and 
neck affect younger people including children 
and teenagers compared to squamous cell carci-
noma.(35)

In the present study, the anatomical distribution 
of most of the head and neck sarcomas included 
the jaw bone as well as the soft tissue of head and 
neck. Kraus et al.(32) also indicated these two are-
as as the most prevalent involved locations with 
the head and neck sarcomas. Tajudeen et al.(9) 

found the nasal cavity and sinuses as the most 
commonly involved locations in 22% of his pa-
tients. Penel et al.(28) reported a 39.3% involve-
ment in the neck tissue that is consistent with the 
findings of the current study.
In the present study, 5 patients (8.5%) were 
found to have metastasis from other parts of the 
body to the head and neck. Breast is the most 
common site of tumor metastasis to the bone of 
the jaw, while the lungs involves the most fre-
quent source for metastasis to the soft tissue of 
the mouth and teeth. In 30% of cases, metastasis 
in the mouth has been found to demonstrate the 
first sign of an undiscovered cancer in another 
part of the body.(38) Compared to other head and 

Sarcomas are rare and involve 1% of human 
cancers, among which currently 4%–10% occur 
in the head and neck.(14) In the present study, 59 
cases (10.06%) of 586 sarcomas patients were 
observed to suffer from the head and neck sar-
comas.
In this study, 12 types of sarcoma histopathology 
were observed, which in turn demonstrates the 
wide histological variety of these tumors.Pache-
co et al.(16) in a study on 36 patients with the head 
and neck sarcomas, reported 12 types of sarco-
mas. Lajer et al. observed 15 histopathological 
types of sarcoma in a study consisting of 36 pa-
tients, which are in line with the findings of the 
present study. 
Most of the head and neck sarcomas belong to the 
soft tissue category, and only 20% are bone sar-
comas or have a cartilage source(17). In this study, 
59 sarcomas were investigated among which 
41 (69.5 %) soft tissue sarcomas, and 18 cases 
(30.5%) were hard tissue sarcomas. In a similar 
study in the Canadian population, Aljabab et al. 
observed 80% of sarcomas in the hard tissue and 
20% of sarcomas in the soft tissue.(18)

In the current study, the most prevalent type of 
sarcoma, rhabdomyosarcoma, involved 27.1% 
of the total tumors. Multiple reports(19-23) have 
noted that approximately half of rhabdomyo-
sarcomas commonly occur in the head and neck 
areas. This is in concurrence with the findings 
of the current study. However, the incidence of 
head and neck rhabdomyosarcoma can vary. 
Few studies mention the incidence to be in the 
range of 8% to 16%(24-26), or higher(33.3%)(11).
This could be because of geographical and racial 
differences as well as the different sample size 
of the different studies. Various studies mention 
that no geographical preference can be taken 
into consideration for the occurrence of soft tis-
sue sarcomas(36, 37). The majority of the patients 
in our study(59.35) lived in Yazd, and the rest were 
from other cities traveled to Yazd for treatment. 
However, this might affect follow-up of patients 
in the study centers.
In this study, more than half of the involved pa-
tients with the head and neck sarcomas (56%) 
were females, which is in line with the findings 
by Bree et al.(27), although in several other stud-
ies(23, 28-31) men have been reported to be affect-

 Discussion
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neck neoplasms (e.g., squamous cell carcinoma), 
soft tissue sarcomas have a lower rate of regional 
metastasis.(39) In this study, only 2 cases (3.4%) 
had metastasis to other parts of the body, where-
as in a study conducted by Tajudeen et al.(9) 

metastasis to lymph nodes was 6.5% and neu-
ral invasion was observed in 6.5% of the cases. 
Salcedo-Hernández et al.(5) reported 50% of soft 
tissue sarcomas of the head and neck involving 
metastasis. 
Singh et al. (31) reported local recurrence in 42% 
of patients and 42% of metastatic disease devel-
opment in the lungs. Probably in this study, one 
reason for the low figures of head and neck sar-
coma metastasis to other parts of the body is the 
lack of follow-up of individual patients specifi-
cally from other provinces, who included a large 
portion of the study sample. 
Recurrences of the sarcomas were observed in 
27.1% of patients in this study.
Because the patients were not actively followed 
up in order to evaluate recurrence, in reality, the 
recurrence rate in this study might have been 
more than what is being reported here. It has 
been demonstrated that local recurrence in head 
and neck sarcomas is more than that of other 
organs(28, 40-43), which is probably due to the fact 
that reaching negative margins of tumor is more 
complex during sarcoma surgery of the head and 
neck.(44)

Regardless of the location and size of the tumor, 
one of the main factors for prognosis with sarco-
mas is the tumor histologic grade.(45, 46)

In this study, the majority (40.7%) of sarcomas 
were low-grade tumors, while 30.5% and 28.8% 
belonged to average and high grades respective-
ly. However, Tajudeen et al.(9) reported 35% of 
their cases as high-grade sarcomas.

The head and neck sarcomas are rare tumors that 
demonstrate a high variability in histology. In the 
current study, soft tissue sarcomas were general-
ly much more prevalent than hard tissue sarco-
mas, among which rhabdomyosarcoma was the 
most common soft tissue sarcoma and osteosar-
coma was the most common hard tissue sarco-
ma. Moreover, the age and gender prevalence, 
as well as the involved anatomic location in the 
studied population was similar to those of most 
other studies. However, our results, for the first 
time, provide an insight into the prevalence of 
head and neck sarcomas in Yazd, Iran.
The weak points of this study were the incom-
plete medical and pathological evidence of the 
patient and the patients were referred to other 
treatment centers and IHC (ImmunoHistoChem-
istry) results were unavailable in some cases.

The authors thank the Vice-Chancellor of the Re-
search Department of Shiraz University of Medi-
cal Sciences for supporting this research project. 
This article is based on the thesis submitted by 
Bahareh Yaghoobi.

 Conclusion

 Acknowledgement 

 References

1.Cardona AF, Zuluaga J, Carranza H, et al. Stem Cells in Cancer: Should We Believe or Not?: Springer; 2014. P. 245-61.
2.Ryan C, Meyer J. Clinical presentation, histopathology, diagnostic evualation, and staging of soft tissue sarcoma. 
Available from: http://www.uptodate.com/contents/clinical-presentation-histopathology-diagnostic-evaluation-and-stag-
ing-of-soft-tissue-sarcomaSturgis 
3.Sturgis EM, Potter BO. Sarcomas of the head and neck region. Curr Opin Oncol 2003;15(3):239-52.
4.Pellitteri PK, Ferlito A, Bradley PJ, et al. Management of sarcomas of the head and neck in adults. Oral Oncol 
2003;39(1):2-12.
5.Salcedo-Hernández RA, Lino-Silva LS, Mosqueda-Taylor A, Luna-Ortiz K. Soft tissue sarcomas of the head and neck. 
Clinical and pathological evaluation of 108 cases in Mexico. J Craniomaxillofac Surg 2014; 42(8):1566-71.
6.De Bree R, van der Waal I, de Bree E, René Leemans C. Management of adult soft tissue sarcomas of the head and 
neck. Oral Oncol 2010;46(11):786-90.
7.Eeles R, Fisher C, A’Hern R, et al. Head and neck sarcomas: prognostic factors and implications for treatment. Br J 
Cancer 1993;68(1):201-7.
8.Moretti G, Guimarães R, Oliveira KMd, Sanjar F, Voegels RL. Rhabdomyosarcoma of the head and neck: 24 cases and 
literature review. Braz J Otorhinolaryngol 2010;76(4):533-7.
9.Tajudeen BA, Fuller J, Lai C, et al. Head and neck sarcomas: the UCLA experience. Am J Otolaryngol 2014; 35(4):476-



- 13 -

Prevalence of Head and Neck Sarcomas in the Main Health Centers
81.
10.Levi F, Randimbison L, Maspoli-Conconi M, et al. Incidence of second sarcomas: a cancer registry-based study. Can-
cer Causes Control 2014; 25(4):473-7. doi: 10.1007/s10552-014-0349-7. Epub 2014.
11.Salari AA, Binesh F, Valizadeh S. Epidemiology of Soft Tissue Sarcomas in Shahid Sadoughi University of Medical 
Sciences of Yazd during 1994-2005. Iranian J Surge 2010; 18(4):39-44. Persian.
12.Neville BW, Damm DD, Allen CM, Bouquot JE. Oraland Maxillofacial Pathology. St Louis: Sanders; 2009.P.771-774.
13.Seddighi S, Rafat J. 1470 cases of sarcoma referring to Imam Khomeini hospital during an 11-year period. Med Sci J 
2005; 15 (3):131-136 . Persian.
14.Huber GF, Matthews TW, Dort JC. Radiation-induced soft tissue sarcomas of the head and neck. J Otolaryngol 2007; 
36(2):93-7.
15. Lahat G, Lazar A, Lev D. Sarcoma epidemiology and etiology: potentialenvironmental and genetic factors. Surg 
Clin North Am. 2008 ;;88(3):451-81,
16.Pacheco IA, Alves AP, Mota MR, et al. Clinicopathological study of patients with head and neck sarcomas. Braz J 
Otorhinolaryngol 2011; 77(3):385-90.
17.Rapidis AD. Sarcomas of the head and neck in adult patients: current concepts and future perspectives. Expert Rev 
Anticancer Ther 2008; 8(8):1271-97.
18.Aljabab AS, Nason RW, Kazi R, Pathak KA. Head and neck soft tissue sarcoma. Indian J Surg Oncol 2011 2(4):286-
90.
19.Hagiwara A1, Inoue Y, Nakayama T, et al. The ‘botryoid sign’: a characteristic feature of rhabdomyosarcomas in the 
head and neck. Neuroradiology 2001; 43(4):331-5.
20.Lee JH, Lee MS, Lee BH, et al. Rhabdomyosarcoma of the head and neck in adults: MR and CT findings. AJNR Am 
J Neuroradiol 1996; 17(10):1923-8.
21.Lioyd C, McHugh K. The role of radiology in head and neck tumours in children. Cancer Imaging 2010 Mar 3;10:49-
61. doi: 10.1102/1470-7330.2010.0003.
22.Franco T, La Boria A, Domanico R, et al. Rare adult masseteric rhabdomyosarcoma and a review of the literature. Case 
Rep Oncol 2013; 6(3):472-9.
23.Penel N, Van Haverbeke C, Lartigau E, et al. Head and neck soft tissue sarcomas of adult: prognostic value of surgery 
in multimodal therapeutic approach. Oral Oncol 2004; 40(9):890-7.
24.Bentz BG, Singh B, Woodruff J, et al. Head and neck soft tissue sarcoma: a multivariate analysis of outcome. Ann Surg 
Oncol 2005; 11(6):619-28.
25.Chen AS, Morris CG, Andur RJ, et al. Adult head and neck soft tissue sarcomas. Am J Clin Oncol 2005; 28(3):259-63.
26.Yamaguchi S, Nagasawa H, Suzuki T, et al. Sarcomas of the oral and maxillofacial region: a review of 32 cases in 25 
years. Clin Oral Invest 2004; 8(2):52-5.
27.Bree R, Valk P, Kuik DJ, et al. Prognosis factors in adult soft tissue sarcomas of the head and neck: a single centre 
experience. Oral Oncol 2006; 42(7):703-9.
28.Penel N, Mallet Y, Robin YM, et al. Prognostic factors for adult sarcomas of head and neck. Int J Oral Maxillofac Surg 
2008; 37(5):428-32.
29.Le QT, Fu KK, Kroll S, et al. Prognostic factors in adult soft tissue sarcoma of the head and neck. Int J Radiat Oncol 
Biol Phys1997; 37:975-84.
30.Dudhat SB, Mistry RC, Varughese T, et al. Prognostic factors in head and neck soft tissue sarcomas. Cancer 2000; 
89(4):868-72.
31.Singh RP, Grimer RJ, Bhujel N, et al. Adult head and neck soft tissue sarcomas: treatment and outcome. Sarcoma 
2008;2008:654987. doi: 10.1155/2008/654987.
32.Kraus DH, Dubner S, Harrison LB, et al. Prognostic factors for recurrence and survival in head and neck soft tissue 
sarcomas. Cancer 1994; 74(2):697-702.
33.Gorsky M, Epstein JB. Craniofacial osseous and chondromatous sarcomas in British Columbia - a review of 34 cases. 
Oral Oncol 2000; 36(1):27-31.
34.Mendenhall WM, Mendenhall CM, Werning JW, et al. Adult head and neck soft tissue sarcomas. Head Neck 2005; 
27(10):916-22.
35.Patel SG, Shaha AR, Shah JP. Soft tissue sarcomas of the head and neck: an update. Am J Otolaryngol 2001;22(1):2-
18.
36.Vincent T. Devita Jr. Samuel Hellman, et al, Sarcoma of the Soft tissue and bone, cancer principles and practice of 
oncology. USA: Lipincott Williams & Wilkins; 2001.p. 1841-44.
37.Weiss SW, Goldblum JR. Enzinger and Weiss’s Soft Tissue Tumor. 4th ed. St. Louis: Mosby; 2001.p. 1-17. 



- 14 -

S.H. Tabatabaei, M. Akhavan Tafti, B. Yaghoobi
38.Hirshberg A, Buchner A. Metastatic tumours to the oral region. An overview. Eur J Cancer B Oral Oncol 
1995;31B(6):355-60.
39.Srivastava A, Ghosh A, Saha S, et al. Sarcomas of head and neck - A 10 yrs experience. Indian J Otolaryngol Head 
Neck Surg 2007;59(4):322-6.
40.Gullane P, Kraus D, Weber R. Soft tissue sarcoma. Head Neck 2002; 24(3):296-300.
41.Borden EC, Baker LH, Bell RS, et al. Soft tissue sarcomas of adults: state of the translation science. Clin Cancer Res 
2003; 9(6):1941-56
42.Wunder JS, O Nielsen T, Maki RG, et al. Opportunities for improving the therapeutic ratio for patients with sarcoma. 
Lancet Oncol 2007;8(6):513-24.
43.Shellenberger TD, Sturgis EM. Sarcomas of the head and neck region. Curr Oncol Rep 2009; 11(2):135-42.
44.Piñeiro Aguín Z, León Vintró X, García Lorenzo J, et al.  [Head and neck sarcomas. Our experience]. Acta Otor-
rinolaringol Esp 2011 Nov-Dec;62(6):436-42. doi: 10.1016/j.otorri.2011.05.005. Epub 2011 Aug 5. Spanish.
45.Tran LM, Mark R, Meier R, et al. Sarcomas of the head and neck. Prognostic factors and treatment strategies. Cancer 
1992;70(1):169-77.
46.Stojadinovic A, Leung DH, Hoos A, et al. Analysis of the prognostic significance of microscopic margins in 2,084 
localized primary adult soft tissue sarcomas. Ann Surg 2002; 235(3):424-34.


