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Abstract

Background Extraskeletal osteosarcoma (ESOS) is a rare kind of sarcoma with a low preoperative diagnosis
and a poor prognosis. ESOS arising from abdominal mesentery is extremely rare. Increasing diagnostic methods
and standardizing treatment protocols are crucial issues of ESOS.

Case presentation We report the case of a 52-year-old female ESOS patient. She had a history of ovarian carcinoma
(stage IlIC) surgery two years before, with five cycles of chemotherapy. A mass was found during postoperative
examinations. A RO surgical resection was performed. Post-operational pathological report plus intra-surgery findings
supported a diagnosis of ESOS. She is still alive 10 months post-operationally, with routine blood and radiographical

examinations.

Conclusion Enhancing awareness of this extremely rare disease together with advancements in diagnostic methods
will hopefully enable earlier recognition and initiation of treatment. Protocols for standardizing treatments require

a larger multi-center collaboration and more data analysis.
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Introduction

Extraskeletal osteosarcoma (ESOS) is a rare kind of sar-
coma that is considered a subtype of osteosarcoma,
presenting a primary malignant mesenchymal tumor
in which neoplastic cells produce osteoid substances in
variable amounts [1]. It is first described by Wilson H.
in 1941 [2]. Depending on some reports, the incidence
of ESOS is around 1-2% of all soft tissue sarcomas and
approximately 4—5% of all osteosarcomas [3—6]. Unsimi-
lar to skeletal osteosarcoma, ESOS is another type of
osteosarcoma, which is characterized by occurring in
extraskeletal organs and soft tissues without attachment
to the skeletal bones and periosteum [3, 7]. The locations
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of ESOS have already been reported in several body sys-
tem organs, such as the head, neck, heart, liver, gallblad-
der, kidney, and bladder; however, the most frequent
reported site is the thigh [8—11]. This case we reported is
an ESOS occurring in abdominal rectal mesorectum, an
extremely rare site that has been reported only twice sur-
rounding the rectum before, to our knowledge, following
a literature review giving emphasis to abdominal meso-
tissue, such as small intestinal mesentery and large bowel
mesentery [5, 12].

Due to a lack of clinical specificity and imaging fea-
tures, ESOS makes it difficult to make a clear diagnosis
pre-surgery. A definitive diagnosis conclusion is always
made with a combination of clinical, radiographical, and
pathological findings, especially immunohistochemical
examination post-surgery. Compared with a large quan-
tity of reports about abdominal carcinomas, there are
few reports about ESOS in the abdomen. As a result, so
far there has not come to make a common sense about
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treatment protocols for such abdominal ESOS, much less
an overall survival data for this type of ESOS. Consider-
ing this situation, we reported this case of mesorectal
ESOS, including its treatment timeline and re-imaging
examination results post-surgery, with the hope of mak-
ing further recognition of mesorectal ESOS generation,
imaging features, treatment strategy discussion, and
overall survival data supplement.

Case presentation

A 52-year-old female patient was admitted to our hospi-
tal with a complaint of 4-week lower abdominal pain. She
denied weight loss and pain or swelling in the extremi-
ties. No family history of malignancy was reported. On
June 2, 2020 she had been diagnosed with ovarian car-
cinoma (stage IIIC), and a surgery of hysterectomy with
bilateral adnexectomy, omentectomy pelvic, and lymph
node dissection had been performed. The pathohisto-
logical examination result showed high-grade ovarian
serous carcinoma and serous tubal intraepithelial carci-
noma. Postoperative systemic chemotherapy of pacli-
taxel (175 mg/m2) and carboplatin (300 mg/m2) had
been performed for 6 cycles. Routine post-operation
examinations had been arranged. On February 7, 2022,
an 8F-FDG-PET-CT (Fig. 1) examination had revealed
an occupying lesion in the pelvic cavity with high glu-
cose metabolism that had been supposed to be a kind of
malignancy. A hypermetabolic nodule between the infe-
rior margin of the liver and ascending colon had been
observed which had been suspected to be peritoneal
metastasis. After a thorough discussion by gynecologi-
cal doctors, this patient had undergone chemotherapy
of paclitaxel (175 mg/m2) and carboplatin (300 mg/m2)
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combining with bevacizumab (10 mg/kg), day 1-2 every
3 weeks, with a suspect of recurrence of the originated
tumor. On May 18, 2022, a followed-up *F-FDG-PET-
CT (Fig. 1) re-examination had revealed that the occu-
pying lesion reduced slightly with a decreased glucose
metabolic activity. She had finished chemotherapy +bev-
acizumab for 6 cycles until presented to our hospital.

Initial laboratory investigations showed no significant
findings, with a normal level of the serum alkaline phos-
phatase: 74 U/L (50-135 U/L). A pelvic CT scan (Fig. 2A)
revealed a mass measuring 5.0 cmx4.0 cm, which was
inside the rectal mesentery. Cardiovascular and respira-
tory examinations were unremarkable. No morphologi-
cal or immunohistochemical specimen was obtained
preoperatively.

Management consisted of an integrated multidiscipli-
nary treatment (MDT) consultation. Given the patient’s
ovarian disease history, the condition is considered ovar-
ian in nature, lacking signs of gastrointestinal obstruction
or altered bowel function. Consequently, a routine colo-
noscopy was omitted. The patient’s family concurs with
this decision. After communication with the patient, sur-
gery consent was received. October 19, 2022, a surgery of
RO resection was achieved, with the discovery of a hard,
rough, and off-white mass in the mesorectum, an invad-
ing part of the rectal wall, and poor movement due to
surrounding adhesion. The mass was 6 cm X5 cm X4 cm
in size. Also, a mass gray-white in color was seen in the
ascending mesocolon. The size of another mass was
1.0 cmx1.5 cmX0.3 c¢cm. A resection of pelvic mass
and partial proctectomy were performed; meanwhile,
an ascending mesocolon mass local resection was also
performed. In order to maximize radical oncology, the

Fig. 1 18F-FDG-PET-CT 5 and 8 months pre-surgery. (A. C-E) PET-CT 8 months pre-surgery, confirmed abnormal uptake inside the calcified mass.
(ESOS with arrows) (B. F-H) PET-CT 5 months pre-surgery,after four cycles of chemotherapy and bevacizumab finished. The mass has shrunk

significantly. (ESOS with arrows)
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Fig. 2 CT scan pre-surgery and 4 and 9 months post-surgery. (A) A homogeneous soft-tissuemass with internal calcifications or ossifications
in rectal mesentery.(with a white arrow) (B) A CT scan 4 months post-surgery showed no local recurrence:(bowel lumen anastomosissite with white
arrows) (C) A CT scan 9 months post-surgery showed no local recurrence.(bowel lumen anastomosis site with white arrows)

technique of total mesorectal excision was used intra-
operatively. A second nodule resected from the ascend-
ing colonic mesentery was not detected on preoperative
evaluation.It was found for intraoperative exploration
and postoperative pathology, diagnosed as fibrotic, vitel-
liform nodules.

After a differential diagnosis excluding heterotopic
mesenteric ossification and gastrointestinal stromal
tumor, the morphological and immunohistochemical
findings were consistent with a diagnosis of osteosar-
coma. By immunohistochemical staining, the neoplas-
tic cells were positive for vimentin, SATB2, CD56, and
P16 but negative for CK(AE1/AE3), WT1, P53, PAX-
8, ER, PR, CK7, CK20, and CK8/18. Ki-67 positive rate
was about 40% (Fig. 3). The mass in the mesorectum was
demonstrated as focal ossification nodules. February 20
and February 28, 2023, and June 19 and July 21, 2023, CT
scans and coloscopy examinations were arranged (Fig. 4).
No recurrence or distant metastasis findings were con-
firmed. (Fig. 2B.C. Fig. 5) April 10, 2024: PET-CT identi-
fied probable multiple hepatic and peritoneal metastases
involving the mesentery and descending parietal colon
(Fig. 5A.B.). On April 17, 2024, a liver puncture was per-
formed, which did not show any cancer cells. On July 30,
2024, pathology results showed carcinoma with poor
differentiation. Immunohistochemical staining results:
1. CK (AE1/AE3) (4), ER (small+), PR (-), PAX-8 (-),
P53 (-), WT1 (-), P16 (+), TTF-1 (-), NapsinA (-), CK7
(+), Ki67 (85% positive), GATA (partially+), CK20 (-),
Hepatocytes (-), SATB2 (-). Pathology consultation was
requested. The pathologist considers it likely that the
cancer originated from the ovary.

Patient underwent a liver-occupying puncture on
April 17, 2024, and the pathology did not show any can-
cer cells. Three cycles of chemotherapy with the liposo-
mal adriamycin+ carboplatin regimen were given on
April 28, 2024, May 28, 2024, and June 26, 2024. Follow-
up abdominal CT and PET-CT on July 23, 2024, etc.

suggested disease progression.The patient underwent
puncture of hepatic occupancy on July 30, 2024, with
pathology returning carcinoma, poorly differentiated.
Immunohistochemical staining results: 1. CK (AE1/AE3)
(+), ER (little+), PR (-), PAX-8 (-), P53 (-), WT1 (-), P16
(4+) TTF-1 (-), NapsinA (-), CK7 (+), Ki67 (85% positiv-
ity), GATA (partial+), CK20 (-), Hepatocyte (-), SATB2
(-). On August 4, 2024, chemotherapy with a gemcit-
abine + oxaliplatin+amlotinib regimen was adminis-
tered; after chemotherapy, grade 4 leukopenia and grade
4 thrombocytopenia occurred, and symptomatic treat-
ments such as elevation of leukocytes were given. On
September 3, 2024, the dosage of the second cycle of
the gemcitabine + oxaliplatin+amlotinib regimen was
reduced, and chemotherapy with the gemcitabine + oxali-
platin+amlotinib regimen was administered on Sep-
tember 26, 2024, and October 22, 2024, and on October
22, 2024, chemotherapy with the gemcitabine + oxali-
platin + amlotinib regimen was administered. Gemcit-
abine 4+ Oxaliplatin + Amlotinib regimen.

Discussion
ESOS, as a malignant neoplasm, was first reported in
1941; however, few cases have been reported in con-
trast to skeletal osteosarcoma so far. ESOS arising from
abdominal mesentery are extremely rare. To the best of
our knowledge, there have been only 14 cases reported
so far [13-26] (Table 1). Among them, the majority of
cases arose from small bowel mesentery (10/14), 2 cases
arose from sigmoid colon mesentery; besides, and only 1
case was report arising from transverse colon mesentery,
besides 1 case did not clearly reported mass sites. This
case we are presenting with is an ESOS arising from rec-
tal mesentery; seemingly there has been no case reported
before.

The case is extremely rare, and there is no common-
sense guideline. And because the preoperative diagnosis
was more difficult, there were other primary malignant
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Fig. 3 Morphological and immunohistochemical results post-surgery. (A) 6cm x5cm x 4 cm mass located in the mesorectum, invading
part of the rectal wall. (B) The tumor cellsdemonstrated atypical mitotic figures. (haematoxylin and eosin stain, original magnificationx200)
(€) Immunohistochemical staining revealed the tumor cells was approximately 40%positive for Ki67 (original magnification x 200). (D)
Immunohistochemical staining revealedthe tumor cells was positive for SATB2 (original magnification x 200)

Fig. 4 Coloscopy 9 months post-surgery. (A-C) No recurrenceevidence found
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Fig. 5 PET-CT was performed 13 months after surgery. (A-D) Increased metabolic activity within the liver and adjacent descending colon nodes

suggestive of malignant metastases. (Metastatic lesion with arrows)

tumors in this case, which was a challenging point in this
case.

Extraskeletal osteosarcomas (ESOS) is a kind of very
rare disease. According to a literature report, the inci-
dence of ESOS is around 1-2% of all soft tissue sarcoma
[27]. Allan et al. reported the incidence of ESOS in soft
tissue sarcoma is 1.94% (26/2100), while Lorentzon et al.
reported that is 1.65% (4/242) 3, 4]. As reported by some
groups, the age of patients with skeletal osteosarcoma is
always below 30 years old; in contrast, ESOS is primar-
ily with an older mean age of 47.5 to 61 [6, 7, 27-32].
Meanwhile, Nathalie E. J. van den Broek et al. argued that
ESOS typically affected patients with an age between 50
and 70 [17]. According to a clinical features analysis by
Sheila Thampi et al., the mean age for patients with ESOS
is 60.7 years (range from 9 to 96; median age is 64 years)
compared to 31.4 years (range from 0 to 99; median age
is 20 years) for those with skeletal osteosarcoma [28].
Summarizing all above reports, regardless of the statistic
details, it is a definite conclusion that patients with ESOS
significantly tend to have an older age in contrast to
patients with skeletal osteosarcoma. This age distribution
characteristic between ESOS and skeletal osteosarcoma
is also proved by the SEER database [28]. Depending on
the data supported by Table 1, the mean age for patients
with abdominal mesentery ESOS is 60.14 (range from 40

to 75; median age is 62 years). The patient in our case is
52-year-old female.

Gender distribution varies of ESOS in each cohort
study have not a consensus. The reason for that perhaps
is the low incidence of ESOS and cohort data insuffi-
ciency. Female predominance for ESOS was observed by
Sheila Thampi et al., as did Choi et al. [7, 28]. However,
the majority of case series described a male predomi-
nance [6, 11, 27, 29]. In some groups analysis, a ratio of
males with ESOS versus females with that is 1.9:1 [17,
30]. From Table 1, we observed that, among abdominal
mesentery ESOS, males are 8 cases (8/14), females are 6
cases (6/14).

According to previous literature reporting, distant
metastatic disease, larger tumor size, TNM stage>2,
axial tumor site, positive margins, and older age are
supposed to be adverse prognostic factors [6, 7, 27, 29].
Among these prognostic factors, distant metastatic dis-
ease at diagnosis can be confirmed to have an unfavora-
ble prognostic impact by some studies [6, 28]. Distant
metastases are the most common cause of death, which
is in agreement with current literature, with lung being
the most common site, followed by regional lymph nodes
and liver [27, 30, 33-35]. Soft tissue, skin, and perito-
neal metastasis have also been reported [17, 31]. Covello
et al. supported the theory that skin metastasis could
be a sign of widespread disease [35]. Larger tumor size
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is another adverse prognostic factor, which is supported
by present and previous literature [23, 28, 29, 36]. It can
be a definitely concluded observed by many groups that
overall survival rate falls down as tumor size increases.
Bane BL et al. observed all patients (6/7 patients, 85.7%)
alive with no evidence of disease had tumor measuring
less than 5 cm that were amenable to perform a com-
plete surgery excision with margin negative. Whereas the
overall survival rate fell down to 12.5% (2/16 patients) for
tumor size greater than or equal to 5 cm [27]. A larger
SEER database analysis was also able to confirm this for-
mer adverse prognostic impact of larger tumor size, with
a matrix distribution of 10 cm, by using Kaplan—Meier
(KM) methods with 95% confidence intervals and log-
rank tests and the Fine-Gray proportional subhazard
model [28]. Ahmad et al. observed that there was a signif-
icant survival decrease for tumor size > 10 cm through an
univariate analysis; however, no such decrease remained
in multivariate analysis [29]. This result anticipates that
tumor size or volume is one of the main adverse prognos-
tic factors but not the only one. Some other adverse fac-
tors may also occupy their positions to a certain extent.

ESOS is categorized into three main pathological
subtypes depending on different matrix components:
osteoblastic, chondroblastic, and fibroblastic [35]. Tel-
angiectasis, small cell, and mixed type are another three
pathological subtypes [27, 37]. One of the most common
of these is the osteoblastic variant, and the typing in our
individual case was of the same type. There have been
several inconsistent cohort studies on the prognostic sig-
nificance of the different pathologic subtypes. Chung EB
et al. observed patients with ESOS with fibroblastic com-
ponents fared better than the rest [11]. Whereas Lee JY
et al. observed patients with the subtype of chondroblas-
tic survived longer than those with osteoblastic subtype
by an univariate analysis [30]. However, some clinical
studies did not find the prognostic difference among
these three main subtypes [27, 33]. Therefore, it seems
that to understand the ESOS prognostic factors will likely
require a greater understanding of the cell of origin of
ESOS. In the presented case, the patient was a patient
suffering from gynecologic cancer with postoperative
recurrence. Predicting her prognosis remains a challeng-
ing task.

Given the rare incidence of ESOS, varied clinical char-
acters, and differing treatment approaches among groups,
there is little evidence regarding standardized protocols
for ESOS. Based on data from the literature, current
treatment options are based on wide resection, followed
by postoperative adjuvant radiotherapy and chemother-
apy [38]. According to the study, expanding the surgical
scope reduces the local recurrence rate but has no sig-
nificant effect on prolonging survival time [30]. Although
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multimodal therapy approaches were applied, includ-
ing surgical resection, chemotherapy, and radiotherapy,
previous literature reported dismal overall survival for
patients with ESOS [7, 11, 27, 29-33]. According to the
reports, 3-year overall survival of ESOS is approximately
61%, and 5-year overall survival is only 25% [7, 39]. How-
ever, complete surgical resection and negative surgical
margin so far have been anticipated to be crucial effec-
tive treatments that have already performed comprehen-
sively in carcinoma and osteosarcoma, though there is no
adequate reliable data and a lack of multi-center cohort
analysis trials on these two yet. Goldstein-Jackson et al.
found that complete surgical resection was the only sta-
tistically significant prognostic factor for a better overall
survival result in their univariate analysis [31]. Although
a complete surgical remission is performed by most stud-
ies, local recurrences and even distant metastasis are still
obstacles, which are the main unfavorable impacts on
overall survival. As previous literature reported, the local
recurrent rate is approximately 20%—69% [29-31, 33, 40].
In this individual case, a total mesorectal resection tech-
nique was used, and postoperative pathology suggested
that no lesions were seen at the bilateral margins and
that the liver occupying the line of perforation pathol-
ogy suggested non-ESOS. to some extent, it suggests that
the surgery has the potential to achieve radical resection.
More data are still needed to confirm this.
Chemotherapy remains controversial about regi-
mens and effects [23, 29, 31]. Ahmad et al. reported
they received an unsatisfied effective rate by apply-
ing doxorubicin-based regimens, while cisplatin-based
chemotherapy was not active either [29]. However, S. Y.
Goldstein-Jackson et al. obtained more favorable results
with a more aggressive multiagent chemotherapy strategy
[31]. Therefore, they recommend that patients with ESOS
be treated with polychemotherapy regimens including
doxorubicin, ifosfamide, cisplatin, and possibly metho-
trexate and adequate surgery. Wang et al. observed that
there was no significant survival benefit between the
group of patients with methotrexate, adriamycin, and
cisplatin-based chemotherapy regimens and the group
of patients with adriamycin or ifosfamide chemotherapy
regimens. Even no survival difference between those who
received chemotherapy and those who did not receive
was found in his study [37]. In our presenting case, a
multi-regimen of chemotherapy and gene-targeting drug
bevacizumab were given before a thorough surgery, and a
BE_-FDG-PET-CT followed, which confirmed “occupying
lesion reduced slightly with a decreased glucose meta-
bolic activity." It seemingly suggests that a proper multi-
regimen may be effective for abdominal mesentery ESOS;
furthermore, bevacizumab could be certified to be one of
the useful medicine supplements for ESOS. The patient
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underwent a postoperative chemotherapy regimen of
liposomal camptothecin in combination with carbopl-
atin for recurrence of ovarian malignancy. Perhaps these
drugs may also have some effect on ESOS.

Radiotherapy is a predisposing factor for the develop-
ment of bone and soft-tissue sarcomas [41]. Whereas pal-
liative radiotherapy is considered a substitute approach
for the patients with ESOS who have no opportunity
to complete a surgical resection, who tolerate chemo-
therapy, or who are in advanced stage. Radiotherapy has
been reported to be beneficial in reducing the volume of
tumors and local recurrence but not beneficial in increas-
ing the overall survival rate [7, 37].

This is a rare case and the type of pathology could not
be clarified preoperatively to clarify the chemotherapy
regimen. When the diagnosis is difficult, MDT does have
helpful implications. However, in this case, the patient
was fully communicated with preoperatively and agreed
that the results of intraoperative exploration would deter-
mine the subsequent treatment. When the diagnosis is
difficult, there should be a sense of suspicion of ESOS.
In the case of preoperative diagnostic difficulties, further
examination is needed, and if necessary, puncture biopsy
is performed if the site is suitable. Particular attention is
paid to those with a history of ESOS.

ESOS should also be considered when imaging dem-
onstrates an intraperitoneal solid cystic or calcified mass
[38]. The imaging features of ESOS lack distinctive char-
acteristics. The diagnosis of ESOS should be made in the
context of the clinical presentation as well as imaging and
pathologic findings and only after the possibility of a pri-
mary bone tumor or metastasis of a bone tumor to the
soft tissues has been ruled out. Combining clinical and
imaging findings, it is necessary to differentiate it from
liposarcoma, gastrointestinal mesenchymal tumor, or cal-
cified hemangioma. In conclusion, this report illustrates
that ESOS originating from the rectal mesentery should
be considered in the differential diagnosis of intra-
abdominal malignant mesenchymal tumors. The opti-
mal treatment of mesenteric ESOS remains a topic that
requires in-depth study.

Conclusion

ESOS is an extremely rare and aggressive malignancy
that is characterized by containing a component of oste-
oid substance that carries a poor prognosis. This present-
ing case may be the first case reported about ESOS in
rectal mesentery. Although a complete surgical resection
is largely accepted, the chemotherapy effectiveness is still
controversial, with various groups opting for osteosar-
coma or soft tissue sarcoma regimens. Radiotherapy is
routinely absent or as a substitute for surgery.

Page 9 of 10

Increased awareness of this rare disease with advanced
examination will hopefully be able to make an earlier
diagnosis. In the future, the feasibility of a multicenter
and/or international collaboration is required to set a
standard treatment protocol for ESOS.

Abbreviations
ESOS  Extraskeletal osteosarcoma
MDT  Multidisciplinary treatment
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