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Introduction

Cervical cancer is a malignant disease that develops in the 
cervix; with increasing use of the Pap smear for screening, 
the incidence and mortality rate have decreased significantly. 
Moreover, with the development of vaccines after discovering 
the causative agent to be a high-risk human papillomavirus, 
cervical cancer is now the first preventable cancer. However, 
after breast cancer, cervical cancer remains the second most 
common cancer among women worldwide. Surgical treat-
ment is used when the cancer is detected at an early stage, 
and concurrent chemoradiotherapy (chemoradiation) is used 
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Objective
The objective of this study was to evaluate the clinical benefits of routine squamous cell carcinoma antigen (SCC-Ag) 
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Conclusion
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as the standard therapy for locally advanced cancer [1,2]. 
After completion of primary treatment, patients are followed 

for the possibility of recurrence using methods recommended 
by the Society of Gynecologic Oncology (SGO) and National 
Comprehensive Cancer Network (NCCN) [3]. To detect recur-
rence, histories are reviewed and physical examinations are 
conducted at every visit, and an annual Pap smear is recom-
mended. A radiologic test or a blood test is recommended 
when there are symptoms of recurrence, abnormal physical 
findings, or abnormal Pap smear results.

Although a serum tumor marker test is not included in the 
routine post-treatment surveillance recommended by the 
SGO, squamous cell carcinoma antigen (SCC-Ag) is com-
monly used as a tumor marker for squamous cell cervical car-
cinoma, and carcinoembryonic antigen for adenocarcinoma 
[2]. SCC-Ag is a 45-kDa glycoprotein, with two types: SCC-
1 and SCC-2 [4]. Increased serum SCC-Ag levels are com-
monly observed in squamous cell carcinoma of the esopha-
gus, lungs, head and neck, anus, and cervix, but levels may 
also increase in benign diseases such as skin disorders, pelvic 
inflammatory disease, cystitis, and renal failure [4,5]. The 
serum SCC-Ag level at the time of diagnosis is correlated 
with the tumor stage, size, depth of invasion, parametrial 
invasion, and lymph node metastasis [4,6,7]. Moreover, the 
serum SCC-Ag level is associated with the patient’s response 
to treatment [8-10]. 

Increase in serum SCC-Ag levels at recurrence above identi-
fied thresholds was observed in 46% to 92% of patients; this 
increase occurred at an average of 2 to 8 months prior to clini-
cal diagnosis of the recurrence. The increase in SCC-Ag levels 
is the first evidence of recurrence in 15% of patients [11,12]. 
However, using the SCC-Ag test during regular checkups is 
not recommended for asymptomatic patients [2,3,13], be-
cause, thus far, the survival benefit of post-recurrence salvage 
therapy, except surgery for central pelvic recurrence, is still 
uncertain [14]. For the same reasons, radiologic tests are not 
recommended at every visit for asymptomatic patients not 
suspected to have a recurrence [2,3,13]. 

The treatment method for recurrent cervical cancer depends 
on the type of primary treatment and the location of recur-
rence. When recurrence occurs in the pelvis after surgery as 
the primary treatment, radiation or concurrent chemoradio-
therapy can be used as salvage therapy [15]. When radiation 
or concurrent chemoradiotherapy was used as the primary 
treatment, few patients are candidates for salvage therapy 

with curative intent. Patients with central pelvic recurrence or 
isolated para-aortic lymph node recurrence without previous 
radiation treatment can be treated with surgery (radical hys-
terectomy or pelvic exenteration) and with chemoradiation, 
respectively [16-22]. Furthermore, because several studies 
showed a survival benefit of surgical resection for pulmonary 
metastasis [23,24], patients with distant metastasis that can 
be completely resected also might be candidates for salvage 
therapy. These data suggest that current post-treatment sur-
veillance focused on detecting central pelvic recurrence needs 
to be re-evaluated.

The objective of this study was to evaluate the clinical ben-
efits of routine SCC-Ag monitoring of patients with locally 
advanced cervical squamous cell carcinoma treated with radia-
tion or chemoradiation. The clinical benefits were evaluated 
based on two goals: first, the improvement of sensitivity for 
recurrent disease detection by the addition of serum SCC-Ag 
testing to the basic surveillance protocol recommended by 
SGO, and second, the influence of salvage therapy on post-
recurrence survival to assess value of the effort to detect as-
ymptomatic recurrence.

Materials and methods

1. Patients
We studied patients with relapse among those diagnosed with 
locally advanced cervical squamous cell carcinoma who un-
derwent radiation or concurrent chemoradiotherapy between 
January 1, 2000 and December 31, 2014 at the Department 
of Gynecology and Radiation Oncology at the Daegu Catholic 
University Medical Center. Adenocarcinoma patients and pa-
tients who had never had their serum SCC-Ag tested during 
follow-up were excluded. Furthermore, patients were also ex-
cluded if they had received radiation and concurrent chemo-
radiotherapy as adjuvant therapy after radical hysterectomy as 
the primary treatment.

2. Methods
The patients’ medical records and test results for the diagnosis 
of recurrence were retrospectively examined. Patients under-
went regular checkups after primary treatment. The patient’s 
history and physical examination, Pap smear, chest radiog-
raphy, and serum SCC-Ag test were evaluated every 2 to 3 
months for the first 2 years, once every 4 to 6 months for the 
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next 3 years, and annually after 5 years. A radiologic test was 
conducted every 6 to 12 months even when there were no 
symptoms present, and all necessary examinations, including 
biopsy, and radiologic tests, such as computed tomography 
(CT), magnetic resonance imaging (MRI), and positron emis-
sion tomography (PET)-CT were conducted when there were 
symptoms of recurrence or abnormal results from other tests.

A diagnosis of recurrence was defined as a recurrence con-
firmed by biopsy or a radiological test showing progression of 
a lesion. In addition, when lesions persisted for 3 months after 
primary treatment with radiation or concurrent chemoradio-
therapy, it was considered persistent cervical cancer and diag-
nosed as a recurrence. Disease-free interval was defined as the 
period between the completion of primary treatment and the 
diagnosis of the recurrence.

Considering the location and number of recurrent lesions 
as well as the previous treatment, we categorized recurrent 
lesions amenable to salvage therapy with curative intent as 
follows: 1) central pelvic recurrence, 2) para-aortic lymph 
node recurrence that was not previously treated with radia-
tion, and 3) distant metastatic lesions that could be com-
pletely resected.

Among patients who could receive salvage therapy for re-
current lesions, some did not receive aggressive therapy such 
as surgery, radiation, and concurrent chemoradiotherapy for 
various reasons, including refusal of treatment. In contrast, 
there were patients with distant metastasis, such as pulmo-
nary metastasis and lymph node metastasis, who received ag-
gressive therapy, including surgery or radiation. Therefore, we 
categorized the patients into those who received aggressive 
therapy, such as surgery, radiation, or concurrent chemoradio-
therapy, and those who only received chemotherapy or did 
not receive any treatment, and we compared the difference in 
survival. 

In addition, post-treatment surveillance protocols were di-
vided as follows to evaluate the improvement of sensitivity for 
detecting recurrent lesions by adding serum SCC-Ag testing: 1) 
basic protocol: a basic screening method that included taking 
the history, performing a physical examination, and obtaining 
a Pap smear; and 2) addition of serum SCC-Ag: a method that 
includes testing the serum SCC-Ag in addition to the basic 
screening method.

In searching for evidence of recurrence by evaluating symp-
toms, physical examination findings, Pap smear results, serum 
SCC-Ag values, chest radiography findings, and CT/MRI/PET-

CT findings, the earliest diagnostic evidence that suggested 
recurrence or abnormal results was defined as the ‘first indica-
tor of relapse’. Symptoms suggesting recurrence were vaginal 
bleeding, vaginal bloody discharge, lower abdominal pain, 
pelvic pain, sciatic pain, weight loss, and general weakness. 
Examples of signs suggesting recurrence were abnormal pelvic 
findings (a mass or ulceration), and palpable enlarged lymph 
nodes (inguinal, supraclavicular, or axillary lymph nodes).

3.	�Serum squamous cell carcinoma antigen 
measurement and cutoff value

Serum SCC-Ag was measured using an immunoradiometric 
assay (Abbott Diagnostics, Chicago, IL, USA). Many previous 
studies have used a serum SCC-Ag range of 1.5 to 3 ng/mL as 
the upper normal limit [4,9,14,25]. Therefore, values ≥2.5 ng/
mL were considered abnormal in this study [9]. 

4. Statistical analysis methods
The McNemar test was used to analyze the difference be-
tween the sensitivity of the basic protocol and that of the 
Addition of serum SCC-Ag protocol. The difference in fre-
quency between the two comparison groups was analyzed 
with a chi-square test. Differences in the survival rate based 
on each clinical variable were analyzed using the Kaplan-
Meier method and the log rank test. Differences with a P-
value <0.05 were considered statistically significant. Statisti-
cal analysis was performed using IBM SPSS ver. 19 (IBM Co., 
Armonk, NY, USA).

Results

Of the 355 patients who were treated with radiation or con-
current radiotherapy for locally advanced cervical squamous 
cell carcinoma, 53 were diagnosed with recurrence. The char-
acteristics of the patients at the time of first diagnosis and at 
the time of recurrence are summarized in Table 1. A total of 
23 patients showed recurrence in regions amenable to salvage 
therapy, such as central pelvic recurrence or para-aortic lymph 
node recurrence not treated previously with radiotherapy. 
Twenty-six patients received aggressive therapy, such as sur-
gery, radiation, and concurrent chemoradiotherapy, after the 
recurrence, and the remaining patients received chemotherapy 
or only conservative management. The serum SCC-Ag level 
at the time of diagnosis of recurrence was ≥2.5 ng/mL in 33 
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patients (62.3%) (Table 1). 
The symptoms, signs, blood test results, and radiologic test 

results at the time of diagnosis of recurrence are summarized 
in Table 2. There were 39.6% of the patients who showed 
symptoms indicating recurrence, 9.4% who showed abnormal 
findings during physical examination, and 5.7% who showed 
abnormal Pap smear results (Table 2). Increased serum SCC-
Ag levels at the time of diagnosis of recurrence was more 
common in patients with high serum SCC-Ag levels at initial 
diagnosis; 27.3% of the patients who had normal SCC-Ag 
at initial diagnosis showed an elevated serum SCC-Ag level, 
while 73% of patients who had high serum SCC-Ag levels 
at initial diagnosis showed an elevated serum SCC-Ag level 
(P=0.011).

The basic protocol (as recommended by the SGO) included 

Table 1. Characteristics of enrolled patients

Characteristics Value

Age (yr) 53.0±12.9

Initial stage IB 8 (15.0)

IIA 2 (3.8)

IIB 22 (41.5)

IIIB 14 (26.4)

IVA 7 (13.2)

Initial serum SCC-Ag level (ng/mL) 21.0±22.3

Disease free interval (mo) <12 27 (50.9)

≥12 26 (49.1)

Initial treatment modality Chemoradiation 48 (90.6)

Radiotherapy 5 (9.4)

Radiation field for primary therapy Pelvic radiation 44 (83.0)

Extended field 8 (15.1)

Site of recurrence Central pelvic 7 (13.2)

Pelvic side wall 9 (17)

Isolated para-aortic lymph node 14 (26.4)

Distant metastasis or combined metastasis 23 (43.4)

Serum SCC-Ag level at recurrence (ng/mL) <2.5 20 (37.7)

≥2.5 33 (62.3)

Treatment modality for recurrent disease Supportive care 11 (20.8)

Chemotherapy 16 (30.2)

Surgery 7 (13.2)

Radiotherapy 8 (15.1)

Chemoradiation 11 (20.8)

Values are presented as mean±standard deviation or number (%).
SCC-Ag, squamous cell carcinoma antigen.

Table 2. Diagnostic modalities showing abnormal findings at the 
diagnosis of recurrence

Diagnostic modalities No. (%)a)

Symptoms 21 (36.9)

Physical examination 5 (9.4)

Pap smear 3 (5.7)

SCC-Ag 33 (62.3)

Chest X-ray 1 (1.9)

Computed tomography 41 (77.4)

Magnetic resonance imaging 7 (13.2)

Positron emission tomography 20 (37.7)

SCC-Ag, squamous cell carcinoma antigen.
a)The total sum of percentages is not 100% because multiple abnor-
malities were founded in some patients. 
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obtaining a history, performing a physical examination, and 
obtaining a Pap smear, while the addition of serum SCC-Ag 
method included serum SCC-Ag testing in addition to the 
basic protocol. A total of 26 patients had their first indica-
tor of relapse detected by the basic protocol, and 9 (34.6%) 
were candidates for salvage therapy. With the addition of the 
serum SCC-Ag test to the basic protocol, an additional 21 
asymptomatic patients with recurrence could be identified, 
and 10 (47.6%) were candidates for salvage therapy (Fig. 1). 
When the serum SCC-Ag test was added to the basic proto-
col, 88.7% of recurrences could be identified (the sensitivity of 
the basic protocol vs. addition of SCC-Ag: 49.1% vs. 88.7%, 

P<0.001) (Fig. 2A). Of the 23 patients who were candidates 
for salvage therapy, 19 (82.6%) showed abnormal findings 
by the addition of serum SCC-Ag method (the sensitivity of 
the basic protocol vs. addition of SCC-Ag: 39.1% vs. 82.6%, 
P=0.002) (Fig. 2B).

The 23 patients with recurrence who were amenable to 
salvage therapy had better outcomes than the patients who 
could not be salvaged (5-year overall survival: 36.6% vs. 0%, 
P=0.012) (Fig. 3A). Moreover, compared with patients who 
did receive chemotherapy or conservative management, those 
who received aggressive therapy such as surgery, radiation 
and concurrent chemoradiotherapy has a better outcome (5-

Fig. 1. The number of patients showing each first indicator of relapse according to post-treatment surveillance protocol and the propor-
tion of patients who were candidates for salvage therapy. PE, physical examination; Pap, Papanicolaou smear; SCC-Ag, squamous cell 
carcinoma antigen; Tx, treatment.
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Fig. 2. (A) The comparison of the sensitivity in the ability to detect recurrence between the basic protocol and the addition of serum squa-
mous cell carcinoma antigen (SCC-Ag) to basic protocol in all the patients with recurrence. Basic protocol: history-taking, physical exami-
nation, Pap smear. (B) The comparison of the sensitivity in the ability to detect recurrence between the basic protocol and the addition of 
serum SCC-Ag to basic protocol in patients with recurrence who were candidates for salvage therapy. Sx, symptom; PE, physical examina-
tion; Pap, Papanicolaou smear.
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year overall survival: 38.1% vs. 0%, P=0.001) (Fig. 3B). 
Eight patients survived for ˃30 months after recurrence 

was diagnosed: six had central pelvic recurrence (in the cervix 
and vagina); one had para-aortic lymph node metastasis, was 
treated with concurrent chemoradiotherapy, surviving for 93.2 
months with no evidence of disease; and one had pulmonary 
metastasis and underwent surgery three times with postop-
erative adjuvant chemotherapy, surviving 49.2 months after 
recurrence before succumbing to disease (Table 3).

Discussion

At the time cervical cancer recurrence is diagnosed, 46% to 
95% of patients show symptoms such as abdominal pain, 

pelvic pain, leg pain, leg swelling, vaginal bleeding, vaginal 
discharge, urinary tract symptoms, coughing, or weight loss 
[3,13]. In this study, 39.6% of patients complained of symp-
toms at the time of recurrence; lumbar pain, abdominal pain, 
and leg pain were the most common symptoms. When these 
symptoms were the first indicators of relapse, few cases were 
curable with salvage therapy. Therefore, regular checkups are 
required after treatment, and pelvic examination is the most 
important follow-up examination, because isolated central 
pelvic recurrence can be salvaged with radical hysterectomy or 
pelvic exenteration, depending on tumor size. This study also 
showed that most patients with long-term survival after recur-
rence had isolated central pelvic recurrence. Abnormal find-
ings during physical examinations can be observed in 29% to 
75% of patients with recurrent cervical cancer after primary 

Table 3. Eight patients surviving ˃30 months after the diagnosis of recurrence

Recurrent site Therapeutic methods for 
recurrent disease

Survival time after 
recurrence (mo) Last follow-up status

Cervix Surgery 30.7 Death from disease

Cervix and pelvic side wall Chemotherapy 32.4 Death from disease

Lung Surgery & chemotherapy 49.2 Death from disease

Cervix Radiation 63.7 Alive without disease

Cervix Chemoradiation 72.6 Alive without disease

Cervix Surgery 81.3 Death from disease

Vagina Surgery 81.8 Alive without disease

Para-aortic lymph node Chemoradiation 93.2 Alive without disease

P=0.012
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Fig. 3. (A) The comparison of survival outcomes between the patients who were candidates for salvage therapy and those who were not. (B) 
The comparison of survival outcomes between the patients who received aggressive therapy (radiotherapy/chemoradiation/surgery) and 
those who received palliative therapy. Tx, treatment; OS, overall survival.
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treatment [3]. In this study, abnormal physical examination 
findings were observed only in 9.4% of all relapsed patients. 
The smaller proportion of patients with symptoms or abnor-
mal physical examination findings in this study compared with 
that reported in other studies can be explained because addi-
tional asymptomatic recurrences were found via routine serum 
SCC-Ag testing and periodic imaging studies.

The Pap smear has low sensitivity for diagnosing recurrence. 
Moreover, interpreting the test is even more difficult consider-
ing the changes in cells induced by radiation during radiother-
apy [2,13]. For this reason, the SGO and NCCN recommend 
a regular Pap smear annually, and some researchers exclude 
the Pap smear from regular checkups [3,13]. Abnormal Pap 
smear findings were observed only in 5.7% of patients in this 
study. Although previous studies reported that chest radio-
graphs found abnormal findings in 20% to 47% of relapsed 
patients [3,13], abnormal findings were observed in only 1.9% 
of patients in this study. Therefore, chest radiography did not 
play a significant role in diagnosing recurrence, especially for 
asymptomatic patients. Furthermore, even when pulmonary 
or pleural metastasis is diagnosed on chest radiography, it is 
difficult for these patients to receive salvage therapy with cu-
rative intent. 

The SGO and NCCN recommend periodic history taking, a 
physical examination, and a Pap smear as post-treatment sur-
veillance. For patients with a high risk of disease recurrence, 
e.g., those who required concurrent chemoradiotherapy or 
radiotherapy as primary treatment for advanced diseases or 
who required postoperative adjuvant therapy, they recom-
mend history and physical examination every 3 months for 
the first 2 years after treatment, and then every 6 months for 
the next 3 years. For patients at low risk of disease recurrence, 
e.g., who were diagnosed at an early stage and treated with 
surgery alone, history taking and physical examination are rec-
ommended every 6 months for the first 2 years, and annually 
thereafter [3]. The Pap smear is recommended annually. They 
recommend a blood test or a radiological test as a follow-up 
method only when patients are suspected to have recurrence 
based on symptoms, physical examination findings or abnor-
mal Pap smear results. 

These guidelines were established because few patients can 
be cured by salvage therapy with curative intent. The survival 
benefit of surgical salvage therapy for central pelvic recurrence 
after primary radiotherapy is well established [16,19]. Thus, 
diagnosis based on physical examination and Pap smear is the 

most important method for detecting pelvic recurrence during 
follow-up. 

If only patients with central pelvic recurrence after primary 
radiotherapy are candidates for salvage therapy, efforts to de-
tect other types of recurrence do not have clinical significance. 
However, patients with isolated para-aortic lymph node recur-
rence without previous radiation exposure also may be can-
didates for salvage therapy [18,20-22]. Furthermore, because 
pulmonary metastasis reflects distant hematogenous metas-
tasis, pulmonary metastatic lesions have not been treated 
aggressively such as by surgical resection. However, surgical 
resection of pulmonary metastatic lesions can prolong survival, 
especially when fewer than three lesions are present [23,24]. 
Thus, the role for aggressive salvage therapy is expanding. 

Many research studies have focused on the effectiveness of 
including serum SCC-Ag testing during post-treatment follow-
up. Forni et al. [26] reported that simplified follow-up using 
only pelvic examination and serum SCC-Ag testing has a 2.2% 
possibility of failing to diagnose recurrences, compared with 
performing all tests including radiologic studies, and its cost 
was only 1/12 of the cost of performing all recommended 
studies. Micke et al. [8] also reported that serum SCC-Ag test-
ing was helpful in early detection of recurrence. However, few 
studies have evaluated whether early detection of recurrent 
lesions results in a better prognosis, and there are no prospec-
tive comparative studies. Ogino et al. [21] conducted a study 
including 99 patients with recurrent cervical cancer, and dem-
onstrated that the addition of serum SCC-Ag testing during 
regular checkups was helpful in rapid diagnosis of isolated 
para-aortic lymph node recurrence. In addition, as radiother-
apy results in a better prognosis for recurrence in the para-
aortic lymph nodes than for recurrence in other regions, se-
rum SCC-Ag testing can be helpful in improving survival after 
recurrence. In a study of 167 patients with recurrent cervical 
cancer, Shimura et al. [27] showed that, when the serum SCC-
Ag level at the time of recurrence was <14 ng/mL, patients 
who received aggressive treatment such as radiation therapy 
or surgery showed better outcomes than those who did not, 
whereas when the serum SCC-Ag level was >14 ng/mL, there 
was no significant difference in outcome based on aggressive 
therapy. The current study demonstrated that recurrence that 
can be treated with salvage therapy had a better outcome 
than recurrence that was not amenable to salvage therapy, 
and patients that received aggressive treatment including sur-
gery, radiation, or concurrent chemoradiotherapy also had a 
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better outcome than those that received only chemotherapy 
or conservative management. These findings suggest that ef-
forts toward early detection of recurrence after radiotherapy 
or chemoradiation can affect prognosis.

If aggressive salvage therapy after recurrence can contrib-
ute to improved survival, the next question will be, what is 
the most effective method for early diagnosis of recurrent 
disease? Of all radiologic tests, 18FDG PET-CT has a sensitiv-
ity, specificity, and accuracy for detecting recurrence of 92%, 
92.6%, and 92.3%, respectively, which is helpful in detecting 
asymptomatic recurrent lesions. However, using 18FDG PET-CT 
at every visit for asymptomatic patients is not cost-effective, 
and has the disadvantage of radiation exposure during testing 
[13,28-31]. Rather than including radiologic testing in regular 
checkups for asymptomatic patients, inclusion of serum SCC-
Ag testing in regular checkups is more cost-effective [26]. 
This study showed similar findings that when radiological 
tests such as chest X-ray, CT, MRI, or PET-CT were used in as-
ymptomatic patients who showed normal results on physical 
examinations, Pap smear, and serum SCC-Ag test, the prob-
ability of incidentally diagnosing recurrence was 11.3%. 

To utilize serum SCC-Ag testing at follow-up, it was chal-
lenging to determine the ideal threshold value for diagnosing 
recurrence, as previous studies had used values of 1.5 to 3 ng/
mL for the upper normal limit of serum SCC-Ag [4,9,14,25]. 
Lowering the threshold value increases the sensitivity but de-
creases specificity, and vice versa. Results from this study were 
obtained considering serum SCC-Ag levels ≥2.5 ng/mL to be 
abnormal [9].

With the exception of central pelvic recurrence after radia-
tion/chemoradiation and pelvic recurrence after surgical treat-
ment, the survival benefit of salvage therapy for recurrent cer-
vical cancer is unclear. However, since a better outcome was 
observed in patients who received aggressive salvage therapy 
and treatment than those receiving conservative manage-
ment in our present study, it is important to try to diagnose 
recurrent lesions early. Of the tests available, the serum SCC-
Ag test has a higher probability of detecting recurrent lesions, 
compared with history taking, physical examination, and a Pap 
smear alone, and it is superior to radiologic testing in terms of 
cost-effectiveness. Further results should be obtained by con-
ducting prospective studies that directly compare the outcome 
between patients when the serum SCC-Ag test is included 
and those for whom the serum SCC-Ag test is not included in 
follow-up after treatment for cervical cancer. The limitations of 

this study included its retrospective study design with a limited 
number of patients, and that there was no direct comparison 
between the basic surveillance protocol and the addition of 
serum SCC-Ag testing to the basic protocol. 

Conflict of interest

No potential conflict of interest relevant to this article was 
reported.

References

  1.	Aggarwal P. Cervical cancer: can it be prevented? World J 
Clin Oncol 2014;5:775-80.

  2.	Zanagnolo V, Ming L, Gadducci A, Maggino T, Sartori E, 
Zola P, et al. Surveillance procedures for patients with cer-
vical carcinoma: a review of the literature. Int J Gynecol 
Cancer 2009;19:194-201.

  3.	Salani R, Backes FJ, Fung MF, Holschneider CH, Parker LP, 
Bristow RE, et al. Posttreatment surveillance and diagnosis 
of recurrence in women with gynecologic malignancies: 
Society of Gynecologic Oncologists recommendations. 
Am J Obstet Gynecol 2011;204:466-78.

  4.	Gadducci A, Tana R, Cosio S, Genazzani AR. The serum 
assay of tumour markers in the prognostic evaluation, 
treatment monitoring and follow-up of patients with 
cervical cancer: a review of the literature. Crit Rev Oncol 
Hematol 2008;66:10-20.

  5.	Jao MS, Chang TC, Chang HP, Wu TI, Chao A, Lai CH. 
Long-term follow up of cervical cancer patients with un-
explained squamous cell carcinoma antigen elevation after 
post-therapy surveillance using positron emission tomog-
raphy. J Obstet Gynaecol Res 2010;36:1003-8.

  6.	Reesink-Peters N, van der Velden J, Ten Hoor KA, Boezen 
HM, de Vries EG, Schilthuis MS, et al. Preoperative serum 
squamous cell carcinoma antigen levels in clinical decision 
making for patients with early-stage cervical cancer. J Clin 
Oncol 2005;23:1455-62.

  7.	Brioschi PA, Bischof P, Delafosse C, Krauer F. Squamous-
cell carcinoma antigen (SCC-A) values related to clinical 
outcome of pre-invasive and invasive cervical carcinoma. 
Int J Cancer 1991;47:376-9.

  8.	Micke O, Bruns F, Schafer U, Prott FJ, Willich N. The im-



www.ogscience.org 277

Jinju Oh, et al. SCC-Ag in cervical cancer follow up

pact of squamous cell carcinoma (SCC) antigen in patients 
with advanced cancer of uterine cervix treated with (che-
mo-)radiotherapy. Anticancer Res 2005;25(3A):1663-6.

  9.	Micke O, Prott FJ, Schafer U, Tangerding S, Potter R, Wil-
lich N. The impact of squamous cell carcinoma (SCC) an-
tigen in the follow-up after radiotherapy in patients with 
cervical cancer. Anticancer Res 2000;20(6D):5113-5.

10. 	Hong JH, Tsai CS, Chang JT, Wang CC, Lai CH, Lee SP, et 
al. The prognostic significance of pre- and posttreatment 
SCC levels in patients with squamous cell carcinoma of 
the cervix treated by radiotherapy. Int J Radiat Oncol Biol 
Phys 1998;41:823-30.

11. 	Bolli JA, Doering DL, Bosscher JR, Day TG Jr, Rao CV, Ow-
ens K, et al. Squamous cell carcinoma antigen: clinical 
utility in squamous cell carcinoma of the uterine cervix. 
Gynecol Oncol 1994;55:169-73.

12. 	Esajas MD, Duk JM, de Bruijn HW, Aalders JG, Willemse 
PH, Sluiter W, et al. Clinical value of routine serum squa-
mous cell carcinoma antigen in follow-up of patients with 
early-stage cervical cancer. J Clin Oncol 2001;19:3960-6.

13. 	Zola P, Macchi C, Cibula D, Colombo N, Kimmig R, Mag-
gino T, et al. Follow-up in gynecological malignancies: a 
state of art. Int J Gynecol Cancer 2015;25:1151-64.

14. 	Chan YM, Ng TY, Ngan HY, Wong LC. Monitoring of 
serum squamous cell carcinoma antigen levels in inva-
sive cervical cancer: is it cost-effective? Gynecol Oncol 
2002;84:7-11.

15. 	Lee YS, Kim YS, Kim JH, Ahn SD, Lee SW, Shin SS, et al. 
Feasibility and outcome of concurrent chemoradiotherapy 
for recurrent cervical carcinoma after initial surgery. Tu-
mori 2010;96:553-9.

16. 	Berek JS, Howe C, Lagasse LD, Hacker NF. Pelvic exentera-
tion for recurrent gynecologic malignancy: survival and 
morbidity analysis of the 45-year experience at UCLA. Gy-
necol Oncol 2005;99:153-9.

17. 	Maneo A, Landoni F, Cormio G, Colombo A, Mangioni C. 
Radical hysterectomy for recurrent or persistent cervical 
cancer following radiation therapy. Int J Gynecol Cancer 
1999;9:295-301.

18. 	Chou HH, Wang CC, Lai CH, Hong JH, Ng KK, Chang 
TC, et al. Isolated paraaortic lymph node recurrence after 
definitive irradiation for cervical carcinoma. Int J Radiat 
Oncol Biol Phys 2001;51:442-8.

19. 	Coleman RL, Keeney ED, Freedman RS, Burke TW, Eifel PJ, 
Rutledge FN. Radical hysterectomy for recurrent carcino-

ma of the uterine cervix after radiotherapy. Gynecol Oncol 
1994;55:29-35.

20. 	Kim JS, Kim JS, Kim SY, Kim Ki, Cho MJ. Hyperfractionat-
ed radiotherapy with concurrent chemotherapy for para-
aortic lymph node recurrence in carcinoma of the cervix. 
Int J Radiat Oncol Biol Phys 2003;55:1247-53.

21. 	Ogino I, Nakayama H, Kitamura T, Okamoto N, Inoue T. 
The curative role of radiotherapy in patients with isolated 
para-aortic node recurrence from cervical cancer and 
value of squamous cell carcinoma antigen for early detec-
tion. Int J Gynecol Cancer 2005;15:630-8.

22. 	Singh AK, Grigsby PW, Rader JS, Mutch DG, Powell MA. 
Cervix carcinoma, concurrent chemoradiotherapy, and 
salvage of isolated paraaortic lymph node recurrence. Int J 
Radiat Oncol Biol Phys 2005;61:450-5.

23. 	Anraku M, Yokoi K, Nakagawa K, Fujisawa T, Nakajima 
J, Akiyama H, et al. Pulmonary metastases from uterine 
malignancies: results of surgical resection in 133 patients. 
J Thorac Cardiovasc Surg 2004;127:1107-12.

24. 	Ki EY, Lee KH, Park JS, Hur SY. A Clinicopathological re-
view of pulmonary metastasis from uterine cervical cancer. 
Cancer Res Treat 2016;48:266-72.

25. 	Kainz C, Sliutz G, Mustafa G, Bieglmayr C, Koelbl H, 
Reinthaller A, et al. Cytokeratin subunit 19 measured by 
CYFRA 21-1 assay in follow-up of cervical cancer. Gynecol 
Oncol 1995;56:402-5.

26. 	Forni F, Ferrandina G, Deodato F, Macchia G, Morganti 
AG, Smaniotto D, et al. Squamous cell carcinoma antigen 
in follow-up of cervical cancer treated with radiotherapy: 
evaluation of cost-effectiveness. Int J Radiat Oncol Biol 
Phys 2007;69:1145-9.

27. 	Shimura K, Mabuchi S, Yokoi T, Sasano T, Sawada K, 
Hamasaki T, et al. Utility of serum squamous cell carcino-
ma antigen levels at the time of recurrent cervical cancer 
diagnosis in determining the optimal treatment choice. J 
Gynecol Oncol 2013;24:321-9.

28. 	Brooks RA, Rader JS, Dehdashti F, Mutch DG, Powell MA, 
Thaker PH, et al. Surveillance FDG-PET detection of as-
ymptomatic recurrences in patients with cervical cancer. 
Gynecol Oncol 2009;112:104-9.

29. 	Chang TC, Law KS, Hong JH, Lai CH, Ng KK, Hsueh S, et 
al. Positron emission tomography for unexplained eleva-
tion of serum squamous cell carcinoma antigen levels 
during follow-up for patients with cervical malignancies: a 
phase II study. Cancer 2004;101:164-71.



www.ogscience.org278

Vol. 59, No. 4, 2016

30. 	Chung HH, Jo H, Kang WJ, Kim JW, Park NH, Song YS, et 
al. Clinical impact of integrated PET/CT on the manage-
ment of suspected cervical cancer recurrence. Gynecol 
Oncol 2007;104:529-34.

31. 	Siva S, Herschtal A, Thomas JM, Bernshaw DM, Gill S, 

Hicks RJ, et al. Impact of post-therapy positron emission 
tomography on prognostic stratification and surveillance 
after chemoradiotherapy for cervical cancer. Cancer 
2011;117:3981-8.


