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Abstract
Objective: The rhabdomysarcoma (RMS) is most common soft tissue carcinoma in children, mostly found
in the head and neck with high degree of malignancy. The current study aimed to summarize clinical data and
evaluate treatment outcome of cases in a single hospital. Methods: Forty-one (24 male, 17 female) children with
newly diagnosed RMS in Beijing Tong Ren Hospital were enrolled between November, 2004 and May, 2011. The.
Students’ t and Chi tests were then performed on retrospectively reviewed clinical data, followed by survival
analysis based on the Kaplan Meier method using SPSS 17.0 software. Results: Of all cases, 32 were treated by
common chemotherapy, and 3 cases with stage III RMS received high-dose chemotherapy and auto-peripheral
blood stem cell transplantation (APBSCT). Side-effects in the former were: I grade for 62.5% (20/32), II grade
for 28.1% (9/32), III grade account for 9.275% (3/32). Side-effects of 3 cases with APBSCT: 2 were I grade, 1 was
III grade. The median follow-up time of 41 RMS cases was 41 months. Four cases were lost to follow-up, 7 cases
recurred, and 5 cases died of cerebral metastasis, witha total survival rate was 86.5% (32/37). CR rate was 67.6%
(25/37), PR was 18.9% (7/37). Conclusion: Multidiscipline treatment including chemotherapy, radiotherapy,
surgery and auto-PBSCT is highly recommended for pediatric patients with head and neck RMS.
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Introduction
Rhabdomysarcoma (RMS) is one of the most common
soft tissue sarcomas in children, which is seventh high
incidence and accounts for 4-8% of malignant solid tumors
in children, and it’s only next to leukemia, central nervous
system tumor, lymphoma, neuroblastoma, nephroblastoma
and osteosarcoma (Rodeberg and Paidas, 2006). The head
and neck region is the most common primary site of RMS,
so the site is latent., and accounts for 35-45% (Maurer et
al., 1993). The common primary site of RMS with head
and neck included Eyelid, periorbital, nasopharynx, jaw,
pharynx and oral cavity, an so on. Many patients cannot
be discovered early, and the complete surgical resection
is quite difficult, so the recurrence and metastasis are
common seen in patients and the mortality rate is high
(Maurel et al., 1988). But with the development of
chemotherapy, surgery, and radiotherapy in recent years,
the prognosis of patients is improved greatly (Rodeberg
et al., 2005). The 2-year survival rate was about 70%.
However, the prognosis of advanced cases of RMS with
head and neck was poor, the 5-year survival rate was
only 30-50% (Trahail et al., 2007). It remains unclear
how to optimally give patients comprehensive therapies,

especially for those with postoperative residual RMS. In
this article, we reviewed the clinical treatment strategies
and therapeutic effects of 41 RMS whose tumor were
located in the head and neck region at our hospital,
aimed to provide some valuable information for this
kind of cancer treatment, for example, the discipline of
treatment, clinical efficacy and prognosis. Now, the report
on research data and treatment programs and efficacy
and prognosis of 41 cases of RMS with head and neck
followed.

Materials and Methods
Clinical data
As shown in Table 1, the 41 pathologically diagnosed
RMS patients whose primary site was in the head and neck
region during November 2004 to May 2011 were recruited
by the pediatrics department of our hospital, where in
2 patients whose primary sites were in the nasal cavity
and ethmoid sinus had no histopathological subtype. The
cases consisted of 24 males and 17 females, and the ratio
of male and female was 1.43:1. The average age was 6.79
±0.56 years, and the median age was 6 years. In 41 cases
with RMS in Head and Neck, primary sites were in the
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Table 1. The Clinical Data of 41 Cases with RMS in Head and Neck
Primary sites

Number

Gender		

		
Male Femal
						
Nasal cavity and ethmoid sinus*
Eyelid and periorbital region
Ear
Jawl
Total

Pathological types

Clinical stages

Embryonic Alveolar Pleomorphic Mixed
type
type
type
type

11
9
3
22
14
9
3		3
3
1
2
41
24
17

10
21
3
1
35

0
1
0
1
2

0
0
0
1
1

II

III

0
5
4
1
7
12
0		2
0		2
1
12
20

IV
3
4
1
1
9

*Note: The 2 cases whose primary sites were in the nasal cavity and ethmoid sinus were treated in other hospitals, which didn’t
provide a detailed pathological classification and only reported it was malignant small round cell tumor. It was in accordance with
RMS

nasopharynx and ethmoid sinus, eyelid and orbit, as well
as ear and check, which accounted for 29.26% (12/41),
56.09% (23/41), 17.65% (6/41) respectively. This study
was conducted in accordance with the declaration of
Helsinki. This study was conducted with approval from the
Ethics Committee of Tong Ren Hospital. Written informed
consent was obtained from all participants.
Diagnostic criteria
All the cases acquired postoperative pathological
diagnosis by tumor biopsy or tumor resection before
chemotherapy treatment. According to the clinical stage
of Intergroup Rhabdomyosarcoma Study (IRS) (Crist et
al., 1995; Walterhouse et al., 2006), RMS are divided into
stage I-IV. In this study, there were 12 cases in stageⅡ,
20 cases in stage III and 9 cases in stage IV. The detailed
pathological types and clinical stages were shown in Table
1.
Treatment methods
Patients received multidisciplinary cooperation in
treatment. Patients whose tumor could be removed
completely were performed one-stage surgery firstly, and
then were carried out chemotherapy for 6 cycles after
the complete surgical resection. With respect to patients
whose tumor invaded more sites and can’t be removed
completely, they were carried out tumor biopsy. And then
they received chemotherapy 2-4 cycle after obtaining
pathological diagnosis. They were performed the second
surgery to remove tumor completely to the greatest
extent when the tumor shrank. And then they received
chemotherapy for 6 cycles after the second surgery.
Patients in stage II received chemotherapy for 6 cycles
and treatment of regional radiotherapy. If the primary
site is difficult to be removed, or recurred or obtained
remission after chemotherapy, they may receive regional
radiotherapy or 125I seed implantation or Autologous
Peripheral blood stem cell transplantation (Auto-PBSCT),
afterwards receive chemotherapy for 2-year total cycles.
Chemotherapy: In this study, according to the
therapeutic standards of intergroup Rhabdomyosarcoma
study (IRS) (Crist et al., 1995; Walterhouse et al.,
2006), patients were treated with three chemotherapy
regimens alternately: three therapeutic schemes,
AVCP (Adriamycin+ Vincristine + Cyclophosphamide
+Cisplatin), IEV (Ifosfamide+ Etoposide+ Vincristine)
and DEV (Actinomycin D+ Etoposide+ Vincristine).
Radiotherapy (Breneman et al., 2012): the dose of Total
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Body Irradiafi-on (TBI) on the primary site was 40Gy50Gy in regional radiotherapy. Location radiotherapy
was 125I seeds Interstitial Implantation. the radioactive
activity was 0.7-0.9mCi and the matched peripheral dose
was 120-160Gy. All the operations were performed under
general anesthesia at our hospital, and the evaluation after
operation was done with CT.
Autologous Peripheral blood stem cell transplantation:
Three patients with stage III RMS in the head and neck
were treated with APBSCT, in which the IEV regimen and
recombinant human granulocyte colony-stimulating factor
(rhGGSF) mobilization were adopted. CEM regimen
(Carboplatin+ Etoposide+ Melphalan) (Koscielniak et al.,
1997) was then used to preprocess the collected peripheral
blood stem cells (PBSCs).
Observation of the acute toxicities
WHO side-effect grading criteria of chemotherapy
were selected to calculate the scores of side-effect Toxicity
criteria of the Radiation Therapy Oncology Group
(RTOG) and the European Organization for Research
and Treatment of Cancer (EORTC) were used to evaluate
radiation adverse reaction (Gupta et al., 2012). Criteria
recommended by Bearman were adopted for acute toxic
reactionscores of heart, bladder, kidney, liver, central nerve
system, mouth and gastrointestine. The evaluation of lung
should last 30 days after implantation. For other organs
it should be performed after 60 days, followed by every
3 months check (Bearman et al., 1988).
Analysis of therapeutic effect and follow-up
The prognosis of patients were divided into complete
remission (CR), partial remission (PR), disease
progress (DP) and death according to the analysis of the
comprehensive therapeutic effect (Rechnitzer and Nielsen,
1999). The median follow-up time was used to describe
the follow-up period.
The successful hematopoietic reconstitution critera after
transplantation of bone marrow: Peripheral blood count:
nucleated cells ≥0.5×109/L, PLT≥20×109/L, HB≥80 g/L.
Statistical analysis
SPSS 17.0 was used for statistical analysis of clinical
data. The survival analysis was calculated based on the
Kaplan Meier method. Chis test was used for categorical
data while t tests for continuous data. χ2 test was used in
normal distribution. All the analysis was set at P < 0.05
as the statistical significance.
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Table 2. The Data of Statistical Analysis for 34 Cases with RMS
Average survival time				
Estimated value

S.D.

59.045

5.385

		

Median survival time

95% confidence interval

Lower bound

Upper bound

49.426

69.723

Estimated
value
.

Figure 1. Survival Function Analysis of 37 Head and
Neck RMS Cases

Standard

95% confidence interval

deviation

Lower bound

Upper bound

.

.

.

Figure 3. Survival Function of Follow-up of 37 Patients
in Different Clinical Stages
and the CT scan showed reduced RMS in all patients
except 1 case. Five cases achieved CR, 2 achieved PR
and 1 died. The total survival rate was 87.5% (7/8).
Of 37 case, according to the statistical analysis of
survival function, the average survival time was 63
months, 95% confidence interval (CI) was 52m-73m,
1-year or above survival rate was 94.1%, 3- year or above
survival rate was 85.7%, and 5 -year survival rate was
63.6% (Table 2, Figure 1).

Figure 2. Survival Function Analysis of Followed up
for 37 Embryonal and Alveolar Patients

Results
Analysis of clinical efficacy and survival function
By follow up to January 2012 in 41 cases, the median
follow-up time was 41 months (6-83 months), 4 cases
gave up the treatment, and 37 cases were followed up.
Of 37 cases with RMS in the head and neck, 3 cases
received operation alone, 1 case received chemotherapy
alone, 15 cases received operation plus chemotherapy, 2
cases received operation plus radiochemotherapy (Two
cases were performed with radiochemotherapy with 4050 Gy after the operation), 13 cases received operation,
chemotherapy and radiotherapy, 2 cases received
operation and radiotherapy, chemotherapy, radiotherapy
and APBSCT, and 1 case received chemotherapy and
APBSCT. In 37 follow-up cases, 7 cases recurred and
survived with tumor. 5 cases died of brain metastasis, and
the total survival rate was 86.48% (32/37), the complete
remission rate reached to 67.56% (25/37), and the survival
rate with tumor reached to 18.91% (7/37).
In 3 cases with PBSCT, The duration of hematological
recovery was 13, 14, 15 days, and the average time in
laminar flow room was 19, 20, 21 days respectively. Two
cases obtained the complete remission, 1 pharyngeal case
recurred 6 months after the operation and died 1 year after
the recurrence and the total survival time was 47 months.
The disease free survival rate reached 2/3.
Eight cases received 125I seeds interstitial implantation

Pathology, clinical stage and prognosis staging
In 41 cases, 39 cases had clear pathology type, of which
35 were embryonic type, account for 89.74%, 2 were
alveolar type, account for 5.28%, and 1 was pleomorphic
type, account for 2.49%, and 1 was mixed type, account
for 2.49%. The patients of stage II were 9 cases, account
for 21.95%, the patients of stage III were 20 cases, account
for 48.78%, and the patients of stage IV were 12, account
for 29.27%.
Statistical analysis of 41 patients with head and neck
rhabdomyosarcoma (RMS) in children showed that
relevance of pathological type and clinical staging are
statistically significant (P = 0.000). Survival rate and χ
2 test showed the embryonic (pathological type) patient
survival rate was significantly higher than the alveolar type
(χ2 =16.095, P = 0.000, Figure 2). In addition, prognosis
of advanced head and neck RMS was significantly lower:
only 26.6% in 5-year survival rate in Phase IV head and
neck RMS. Survival comparison for each stage had a
statistical significance (P = 0.004, Figure 3). The prognosis
was poor if distant metastases occurred in head and neck
of RMS.
Side effects of chemotherapy, radiotherapy and APBSCT
In 41 cases, 32 cases were treated by common
chemotherapy, and 3 cases were treated by high-dose
chemotherapy and APBSCT. In 32 cases with drug side
effect, 20 cases had I grade, account for 62.5%, 9 cases
had II grade, account for 28.12%, 3 cases had III grade,
account for 9.28%.Clinical manifestation of I grade
mainly had mild nausea, vomit and inappetence. Clinical
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manifestation of II grade mainly had mouth ulcer, fever
and diarrhea. Clinical manifestation of III grade mainly
had acute ileus and hypohepatia, and so on. No longtime side effect with common chemotherapy with active
comprehensive treatment was observed.
The side effect of 3 cases with high dose chemotherapy
plus APBSCT, two cases had grade I adverse reactions,
one case had grade III adverse reactions. There was
no significant stunted growth and organ damage after
following up to 60 days.
The patients who were treated with 125I seeds
Interstitial Implantation showed some adverse effects
including corneal opacity and eye pain (2/8), heavier
blurred vision (1/8), loss of vision (1/8); nasal mucosal
ulceration bleeding (1/8). In addition to children with
the eye corneal opacity and loss of vision were in poor
recovery, the other patients with side effects had good
recovery.

Discussion
Rhabdomysarcoma (RMS) is a malignant soft tissue
sarcoma. There is a tendency of early-stage invasion on the
local tissue. In the late stage, Patients with RMS have the
distant metastasis by the blood and lymphatic vessels. The
incidence accounts for about 6% of malignant solid tumors
in children (Barr, 1999; Meza et al., 2006). It’s reported
that RMS is common in boys, and the rate of males and
females is 1.4-1.7~1 (Oberlin et al., 2001). In this study,
the rate of males and females in 41 cases with RMS was
1.43:1. Although this study only involved RMS in the head
and neck, the gender rate was basically in agreement with
the literature. RMS in children can originate from any site
of body. Some researchers have showed that the head and
neck region is the most common primary site in children
with RMS, which accounts for 45%, while the primary
site in the orbit accounts for 25-35% of patients with RMS
in the head and neck region (Turner and Richmon, 2011;
Badr et al., 2012; Salman et al., 2012). In this study, the
most frequent positions in patients with RMS were in the
orbit and eyelid, which accounted for 56.09% (23/41).
It was much higher than that of reported in literature.
Ophthalmic hospital should be taken into consideration.
We guess that is why there are so many visiting ophthalmic
patients. Some other researchers reported that the peak age
incidence was 7 to 8 years, in this study, the median age
of incidence was 6 years, and the average age of incidence
was 6.79 ±0.56 years, which was basically in agreement
with the literature (Kaminura et al., 2011).
With the development of comprehensive treatment
for RMS, the 5-year survival rate has been raised to
above 70% (Rodeberg and Paidas, 2006), but now some
therapeutic effect gaps exist between abroad and in
China, the 5-year survival rate in China is 14.7-50%. In
this study, 3-year survival rate reached 86.8% and 5-year
survival rate reached 65.1%, which was similar with the
data from developed countries. The clinical therapeutic
effect was closely related with multidisciplinary
cooperation in treatment. Although the complete resection
in patients with RMS was a key factor that affects the
prognosis of patients, the clinical stage of RMS and
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pathological classification are also important, except
the above individual adaptive chemotherapy regimens
act as mainly affecting prognosis factors. According to
WHO criteria of pathological classification for RMS, its
pathology is divided into embryonic type, alveolar type
and pleomorphic type. The patients with embryonic type
have a better prognosis (O’Brien et al., 2012). Fortunately,
embryonic type is commonly found in patients with the
head and neck RMS. However, recently some studies
report (Turner and Richmon, 2011), the prognosis RMS in
head and neck was more poor than RMS in other primary
site, even embryonic type RMS. Because the anatomical
structure in primary site is complicated, the tumor grows
without obvious symptoms, especially patients with RMS
in the cheek and nasopharynx can’t achieve the purpose
of the complete resection or the resection can seriously
affect the appearance of patients. Some scholars thought
(Van Gaal et al., 2012), preoperative chemotherapy can
effectively reduce the size of the tumor and clear the
potential metastatic risks, thus providing a good basis for
radical surgery. And postoperative chemotherapy plays
an important role in preventing tumor recurrence. In this
study, the therapeutic effect of the chemotherapy regimens
(AVCP, IEV and DEV) has the same efficacy as the effect
reported in foreign literature. 35 of 39 cases with head
and neck histopathological typing were of embryonal
type, 4 cases are other type, illustrating children’s head
and neck RMS histopathological morphology was mainly
embryonal, consistent with the literature. In this study, the
prognosis of Embryonic-type was significantly higher than
the alveolar with statistically significance. In this study,
29 cases were in the stage III and stage IV. Although most
of patients survived after the comprehensive treatment,
patients in the late stage had a bad prognosis, high
recurrence rate was indisputable, how to discover the RMS
in the early period and how to improve the survival rate of
the patients with RMS are research focuses in International
Collaborative Group on RMS.
In this study, the side effect of common chemotherapy
mainly was I and II grade. Sever side effect of chemotherapy
was rare, mainly III grade. The side effects were recovery
by comprehensive treatment. All the pediatric patient had
no serious infections, ordans damage,secondary tumors
and death cause by treatment. Therefore, the safety of
common chemotherapy was credible. Recently, the AutoPBSCT on tumor has got an extensive application in tumor
treatment. It’s safer and more effective than allograft
because of less rejection, material easier to get and rapid
bone marrow hematopoietic recovery (Palmieri et al.,
2007; Uehara et al., 2008; Niwa et al., 2009; Kamimura et
al., 2011). In this study, 3 patients received Auto-PBSCT
treatment and 2 achieved complete remission. More
importantly, these two patients had a long disease-free
survival even after terminating radio-chemotherapy. In this
study, side-effect was reversible, includeing I grade 2 cases
and III grade 1 case, and no long term organ damage and
stunted growth. Therefore, Auto-PBSCT may be safe. We
should continue to collect cases for understanding safety.
Recently, local radiation for malignant solid tumors
in children is one of the common treatment methods. The
application of radioactive seeds implantation in the tumor
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which could achieve the purpose of continuous tumor
therapy with the low dose has been more and more paid
to attention (Jacobs et al., 2010). Hence, 8 cases were
performed with 125I seeds Interstitial Implantation to
be carried out local radiation by CT localization or plus
endoscopic sinus, and we got better results. Although
2 cases got adverse effects including corneal opacity
and local mucosal injury after 125I seeds Interstitial
Implantation, the side effects in all cases could recover
spontaneously except 1 case whose vision was lost can’t
recover his vision by the general treatment. So it has
certain value in practice. Patients who received the 125I
seeds Interstitial Implantation were confirmed by CT, the
effective rate reached 87.5% (7/8). Hence, 125I seeds
Interstitial Implantation can be an effective and local
radiation method
In conclusion, our results suggested that comprehensive
treatment including chemotherapy, radiotherapy, surgery
and Auto-PBSCT can highly increase the clinical remission
rate for RMS patients. However, the high recurrence
rate could not be neglected. Therefore, early diagnosis,
comprehensive treatment and close follow-up were
strongly recommended to improve the clinical remission
rate and decrease the recurrence and mortality rate.
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