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Single modality treatment for malignant pleural me-
sothelioma (MPM), whether chemotherapy, radiation 
therapy or surgery was unable to prolong life by more 
than several months at best thus combined modality ap-
proaches were advised to improve the efficacy of treat-
ment [1, 2]. The best results were achieved by combination 
of extrapleural pneumonectomy (EPP) with sequen-
tial postoperative chemotherapy and external radiation 
therapy. Patients who had epithelial mesothelioma and 
no mediastinal lymph node involvement at resection had 
a remarkable 5-year survival rate of 39% when treated 
with this combination of treatment modalities [1, 3, 4]. Pa-

tients with sarcomatous tumors or tumors with mixed 
histologic findings had 2- and 5-year survival rates of 
20% and 0%, respectively.

We started to treat MPM by EPP in our institute (De-
partment of Surgical Oncology, National Cancer Institute, 
Cairo University, Egypt) since 1996 [5]. In 1997 we started 
a protocol to treat MPM with EPP followed by external 
beam radiation therapy. The incidence of bronchopleural 
fistula (BPF) was high (33.3%) after this combination of 
treatment with high mortality rate of this complication 
(75%), so we did a modification of the technique of the 
operation to preserve the latissimus dorsi muscle during 
thoracotomy and use it as a pedicled flap to cover the 
bronchial stump. We prospectively followed up these cas-
es to assess the effectiveness of this technique to prevent 
the development of early or late BPF after EPP followed 

Intrathoracic latissimus dorsi muscle transposition: 
a reliable technique for prevention of bronchopleural 
fistula developing after extrapleural pneumonectomy 
and external beam radiotherapy in malignant pleural 
mesothelioma
Maged M. Elshafiey1, Hisham A. El-hossieny2, Ismail A. Mourad1

1 Department of Surgical Oncology, National Cancer Institute, Cairo University, Cairo, Egypt
2 Department of Radiation Therapy, National Cancer Institute, Cairo University, Cairo, Egypt

Received: 27 March 2012 / Revised: 20 April 2012 / Accepted: 25 May 2012
© Huazhong University of Science and Technology and Springer-Verlag Berlin Heidelberg 2012

Abstract Objective: Bronchopleural fistula (BPF) is a life threatening complication after pneumonectomy. Extra thoracic 
skeletal muscle transposition especially latissimus dorsi muscle flap (LDMF) had been used to prevent this complication. The 
aim of this study was to assess the effectiveness of LDMF in preventing BPF developing after extrapleural pneumonectomy 
(EPP) and external radiation therapy in malignant pleural mesothelioma (MPM).  Methods: Between May 1999 and Dec. 
2008, 37 patients with MPM were operated upon by EPP using LDMF prophylactically to reinforce the bronchial stump, and 
then received external radiation therapy with or without postoperative chemotherapy. Results: The mean age of all patients 
was 46.7 (range 26–57) years. Twenty five patients were males and 12 patients were females. Twenty three patients had MPM 
of the right side and 14 patients had MPM of the left side. The peri-operative mortality was 2.7% and only few flap related 
postoperative morbidity were reported in the form of minor seroma and subcutaneous surgical emphysema. The median 
follow up was 17 (range 9–43) months. All cases completed their postoperative external radiation therapy with no reported 
cases of early or late BPF. Conclusion: Intrathoracic pedicled LDMF transposition is proved to be effective in prevention of 
BPF developing after EPP and external radiation therapy in MPM and it is advised to be a routine step in EPP in these cases 
and to use more sophisticated technique of postoperative external beam radiotherapy (3D conformal or IMRT) to minimize 
this complication.

Key words malignant pleural mesothelioma (MPM); extrapleural pneumonectomy (EPP); latissimus dorsi muscle flap 
(LDMF); bronchopleural fistula (BPF)
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by external beam radiation therapy, there were several 
approaches to integrate external beam radiotherapy post-
operatively but the approach with the highest local con-
trol rate was that using high dose of irradiation reaching 
50–54 Gy. 

Patients and methods

The criteria determining eligibility for EPP in our 
study included: Age < 65 years, good performance state 
(PS) grade 1 according to Eastern Co-operative Oncology 
Group (ECOG) scale system, but stage I MPM determined 
by chest CT scan, forced expiratory volume in 1 second 
(FEV1) greater than 2 L or predicted post-operative FEV1 
greater than 1 L, preoperative partial pressure of CO2 < 45 
mmHg or a room air O2 partial pressure > 55 mmHg, nor-
mal echocardiogram, normal kidney and hepatic func-
tions and no previous pleural surgery e.g. partial pleurec-
tomy.

Surgical technique
Our technique of EPP was similar to that described 

by Sugarbaker et al [6] but with some modifications. In 
the first of our study we used the standard posterolateral 
thoracotomy incision. At first we used to preserve the 
serratus anterior muscle but we cut the latissimus dorsi 
muscle. Later on we preserved both muscles. The ante-
rior border of the latissimus dorsi muscle was identified. 
Superior and inferior subcutaneous flaps were raised su-
perficial to the muscle fascia extending to its anterior and 
posterior borders. Dissection was started caudally to de-
tach the muscle from its origin to ensure adequate length 
for proper tension free insertion within the thoracic cav-
ity as excessive amount of shortening may occur once the 
muscle was released from its origin, then dissection was 
done towards the insertion of the muscle to identify the 
vascular pedicle of the flap and if effective length was 
needed the arc of rotation of the muscle was increased 
by cutting the muscle insertion. The thoracodorsal nerve 
was cut to avoid contraction of the muscle and traction 
on the bronchial stump. The muscle was then wrapped in 
a moist laparotomy pad to be used for transposition later 
on. The average time for harvesting the entire flap was 
approximately 30 min. 

Closure of the bronchial stump was done manually in 
all cases. Long bronchial stumps were avoided. We put an 
atraumatic clamp distal to the line of division. The bron-
chus was sharply divided and bleeding on the divided 
margin was managed either by ligation or clip application 
of the bronchial arteries avoiding the use of diathermy 
electrocoagulation. The membranous wall was approxi-
mated to the cartilaginous wall with interrupted Prolene 
3–0 avoiding tying of any sutures along the lateral side of 
the bronchus. The bronchial stump was submersed into 

warm physiologic saline to detect possible air leaks that 
were secured with additional interrupted sutures.

Systematic mediastinal lymph node dissection or sam-
pling was performed in all cases. Paraesophageal, peri-dia-
phragmatic, and subcarinal nodal stations were examined 
for tumors located on the right or left side. Paratracheal 
nodes were examined for right-sided tumors, whereas 
aorto-pulmonary window and para-aortic nodes were 
examined for left sided tumors. The median number of 
dissected mediastinal lymph nodes was 9 (range: 3–24 
nodes), while the median number of dissected hilar lymph 
nodes was 5 (range: 2–10 nodes). Mediastinal and/or hilar 
nodes were positive in 21 cases. Hilar nodes were positive 
in 8 cases. In one patient only the hilar nodes were posi-
tive while in the other 7 cases both hilar and mediastinal 
nodes were positive. The median number of positive me-
diastinal nodes was 2 (range: 1–7 nodes) and the median 
number of positive hilar nodes was 2 (range: 1–3 nodes).

At the completion of the EPP, counter incision was 
used to make a window in the 3rd intercostal space to 
transpose the latissimus dorsi muscle flap (LDMF) into 
the thoracic cavity taking care not to twist or apply un-
due tension on the vascular pedicle. The muscle was 
loosely tacked to cover the bronchial stump with several 
interrupted 3–0 vicryl sutures. The muscle donor site was 
closed into layers over two large pore (18 Fr) closed suc-
tion drains. Drains were frequently removed after 5–8 
days. We routinely used one intercostal chest tube which 
was usually removed after 48 hours (Fig. 1).

Postoperative management 
Postoperatively, patients were managed in the In-

tensive Care Unit (ICU). They were monitored for vital 
signs, respiratory rate, and oxygen saturation by con-
tinuous oximetry. Patients were placed on bed rest for 
48 hours to facilitate mediastinal stabilization. The tho-
racic epidural catheter was used for the first 3 to 5 days 
to control pain and to help prevent atelectasis that may 
lead to respiratory compromise. A fluid restriction was 
enforced to prevent pulmonary edema. Desaturation of 
oxygen levels was treated with a combination of diuresis, 
chest physiotherapy, and bronchoscopy if required. Daily 
chest radiographs were routinely performed. To prevent 
aspiration, oral intake was not begun until there was clear 
evidence of gastric function (Fig. 2). 

Management of BPF
If BPF was suspected a thoracic CT-scan and bron-

choscopy were performed. Cultures from postpneumo-
nectomy cavity & sputum were taken. Closed chest tube 
drainage was immediately performed. A 36 Fr chest tube 
was put and re-exploration was done once diagnosis was 
confirmed. Re-exploration was done through the previ-
ous thoracotomy incision followed by debridement and 
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identification of the BPF. Trimming of the edge of the 
bronchial stump was done with closure with multiple in-
terrupted 3–0 Prolene sutures augmented with pedicled 
serratus anterior muscle flap. A chest wall window was 
performed after resection of 2 segments of adjacent ribs. 

Postoperative radiotherapy
Postoperative radiotherapy was administered 4–6 

weeks after EPP. A dose of 5000 cGy was given to the tu-
mor bed and ipsilateral supraclavicular area divided into 
25 fractions in 5 weeks (200 cGy/fraction ) using 6 MV 
photon beam, and separate electron beam field was used 
in 22 cases to a dose of 50 Gy over 25 fractions over 5 
weeks using energy ranging from 6 to 12 Mev to include 
the remaining part of the scare which was not included 
in the photon field. 

Field margins
Upper border: C7–D1 to cover the supraclavicular area. 

Lower border: 2 cm below level of left cupola of the dia-

phragm in left sided lesions. On right sided lesions, liver 
was shielded from the start and the cupola of the dia-
phragm was irradiated by electrons after calculating the 
depth with CT scan. Medial border: Off cord i.e. 0.5–1 cm 
towards the surgery site to avoid spinal cord irradiation 
except in cases with positive mediastinal lymph nodes in 
which the mediastinum was irradiated and the cord dose 
was kept at 4000 cGy in 4 weeks. Lateral border: Lateral 
border encompassed the thoracic cage with a margin of 1 
cm. An added separate electron beam field was used for 
the operative scar or drain sites.

Postoperative chemotherapy
It was started within 12–14 weeks after surgery in 23 

patients were given every 3 weeks for 6 cycles, 15 pa-
tients received holoxan and adriamycin, and 8 received 
gem and cisplat. 

Results

We started surgical treatment of MPM in our Institute 
since 1996. Between Jan. 1996 and May 1999, 43 patients 
fulfilled our criteria of EPP however EPP was done only 
in 29 patients (Group A). Six patients refused the opera-
tion and in 11 patients the tumor was limited and could 
be completely excised with less radical procedures. The 
perioperative mortality (within 30 days postoperatively) 
in Group A was 13.8% (4/29). The causes of intraoperative 
and early postoperative mortality were excessive intra-
operative bleeding (2 cases), cardiac herniation (1 case), 
pneumonia of the other lung (1 case). One case developed 
BPF 6 weeks after right EPP and the patient developed 
severe aspiration pneumonia. Chest tube was inserted but 
the patient developed respiratory failure and put on me-
chanical ventilation and with selective intubation of the 
left lung and the patient died after 5 days. Other major 
complications were encountered in 4 patients but could be 
managed properly. Three cases developed atrial arrhyth-
mia while one case developed BPF. The latter case pre-
sented with BPF after 8 weeks from left EPP. Chest tube 
was inserted then re-exploration was done with proper 
debridement of the necrotic tissues and Prolen mesh re-

Fig. 1 (a) Latissimus muscle was preserved during the posterolateral 
thoracotomy; (b) Latissimus muscle flap was retracted cephalad and 
a window was formed in the 3rd intercostal space; (c) Operative view 
after left EPP showing: 1, hilar structures; 2, descending aorta; (d) The 
latissimus muscle flap was passed through the window and used to cover 
the bronchial stump; (e) Costal surface of the left EPP specimen showing 
en-block resection with the previous biopsy scar; (f) Mediastinal surface 
of the same specimen showing: 1, hilar structures (opened main bronchus 
and tied pulmonary vessels); 2, diaphragmatic muscle 

Fig. 2 (a) Check film for left hemi thora plane; (b) Anterior projection of 
a typical field encompassing the right hemithorax



376  www.springerlink.com/content/1613-9089 

moval then bronchial closure was done with reinforce-
ment with serratus anterior muscle flap. In 12 patients of 
Group A, external beam radiation therapy was given after 
EPP. The incidence of BPF after EPP alone and after EPP 
and radiotherapy was presented in Table 1. 

The overall incidence of BPF in Group A was 24% 
(6/25) after excluding the 4 cases that died intraopera-
tively or in the early postoperative period. While the 
incidence of BPF was 15.4% after EPP alone (2/13) it 
was 44.4% in the group that undergone right EPP and 
postoperative external radiation therapy (4/9). In these 4 
cases chest tubes were immediately inserted and proper 
antibiotics were given. One patient developed severe 
pneumonia and died while the remaining 3 patients were 
re-explored with reclosure of the bronchial stump and re-
inforcement with pedicled serratus anterior muscle flaps. 
Only one patient survived while the other 2 patients de-
veloped respiratory failure and were put on ventilatory 
support. They died 2 and 5 days after the re-exploration. 
To avoid this fatal complication we modified our surgical 
technique with preservation of the latissimus dorsi mus-
cle during thoracotomy then using it as a pedicled flap 
to cover the bronchial stump as a prophylactic measure 
of BPF. Between May 1999 and December 2008, 37 pa-
tients underwent EPP using this modification (Group B). 
One patient developed postoperative pulmonary edema 
and pneumonia of the contralateral lung and died on the 
8th postoperative day. The remaining 36 cases developed 
only minor flap related complications in the form of mi-
nor seroma and subcutaneous surgical emphysema in 8 
cases. The alive 36 cases in Group B received postopera-
tive radiotherapy and 23 patients received postoperative 
chemotherapy. The median follow up of our cases in 
Group B was 17 (range 9–43) months. All cases completed 
their postoperative external radiation therapy with no re-
ported cases of early or late BPF.

Regarding radiotherapy induced acute toxicity it was 
found that all patients developed grades 2–3 oesophagitis 
which was easily managed and 80% of patients developed 
dry skin desquamation while 20% developed wet desqua-

mation of the skin included in the radiation fields which 
was treated easily without delay.

Discussion

Pleural mesothelioma is a rare fatal disease which is 
mainly related to asbestos exposure [7–9]. The majority of 
MPM cases in our study (92.5%) were born or living in 
Elmaasara, Shobra Elkhema, Elhwamdia, and Hadayek 
Helwan. The above data are explained by the fact that 
these areas lie in the vicinity of factories that were using 
asbestos in industry till the early years in the last decade 
in our country. Although the Egyptian Minister of For-
eign Trade and Industry prohibited the import and manu-
facture of all types of asbestos and asbestos materials in 
2006 [10], we expect to face many new cases with MPM for 
further 30–40 years (the latency period between exposure 
to asbestos and developing the disease). So the trials to 
reach the best management of this fatal disease should not 
be stopped.

Multimodality therapy is still the hope in the man-
agement of MPM. Chemotherapy and radiation therapy 
alone cannot deal with the bulk of the disease, although 
they may play a role as adjuvant therapy. EPP facilitates 
giving postoperative radiation therapy at high doses es-
pecially if done with our new technique using pedicled 
LDMF. 

The mortality rates following EPP were unaccept-
ably high in the 1970s, with a 31% mortality reported 
by Butchart et al [11]. In a prospective multi-institutional 
study, the mortality rate was 15% [12]. However, single in-
stitution retrospective studies in which patients had been 
carefully selected reported lower mortality rates. Rusch 
and Venkatraman [13] reported a perioperative mortality 
of 6% (3/50) after EPP and Grondin and Sugarbaker [14] 
reported a perioperative mortality of 3.8% (7/183) after 
EPP. In our study the perioperative mortality rate in the 
1st 29 patients (Group A) was high 13.8% (4/29). The 
causes were theoretically preventable including 2 cases 
of intraoperative hemorrhage, one case of left cardiac 

Table 1 Incidence of BPF after EPP in relation to side of tumor and postoperative radiotherapy
Frequency of Group A (13 cases + 12 cases) Frequency of Group B (36 cases)

EPP alone* EPP + external radiotherapy EPP with pedicled LDMF + external radiotherapy
Right-sided tumor 9 9 22

Right BPF (n) 1 4 0
BPF (%) 11.1 44.4 0

Left-sided tumor 4 3 14
Left BPF (n) 1 0 0
BPF (%) 25 0 0

Total (n) 13* 12 36**
* EPP alone was done in 17 cases. Four cases with early perioperative mortality (within one week) were excluded; ** EPP with pedicled LDMF was done 
in 37 cases. One case died in the early postoperative period and did not receive postoperative radiotherapy excluded; i. e. The total number of patients 
who received postoperative external beam radiotherapy was 48 cases
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herniation and one case of pneumonia of the other lung. 
The perioperative mortality in the following 37 patients 
(Group B) was 2.7% with only one mortality in the early 
postoperative period due to pulmonary edema and chest 
infection of the contra-lateral lung.

Good monitoring of patients during EPP is mandatory 
with adequate blood replacement when indicated to avoid 
irreversible shock. At first we used to repair large pericar-
dial defects on the right side only but later on we repaired 
large pericardial defects whether on the right or left sides 
by a permeable mesh. It is reported in the literature that 
cardiac herniation is rare in the left side and that there is 
no need to repair large left pericardial defects. However, 
we lost a patient because of cardiac herniation on the left 
side which occurred immediately postoperatively. Upon 
turning the patient on his back sudden arrest occurred. 
Immediate re-exploration was done, the patient was re-
suscitated, and the pericardial defect was repaired with 
Prolene mesh. Unfortunately the patient did not recover 
and died 3 hours after the operation. Patients should be 
examined carefully preoperatively for the possibility of 
mitral valve disease. Fluid balance should be monitored 
carefully intraoperatively, and in the postoperative pe-
riod to avoid the risk of pulmonary edema.

BPF is a life threatening septic and ventilatory catas-
trophe after pneumonectomy. The reported incidence 
of postoperative BPF varied from 0.8% to 28% [15–21]. 
The reported incidence of BPF after EPP in MPM was 
3%–20% [22]. Many risk factors are claimed to increase the 
incidence of BPF after pneumonectomy including, right 
sided pneumonectomy, preoperative chemotherapy and/
or radiotherapy, postoperative radiotherapy, preoperative 
infection, postoperative mechanical ventilation, postop-
erative pneumonia , presence of underlying lung diseases, 
poor predicted post-pneumonectomy forced expiratory 
volume in 1 second, long bronchial stump, extended re-
section, disrupted bronchial blood supply, tumor at bron-
chial stump margin, chronic malnutrition, perioperative 
transfusion, insulin dependent diabetes and old age [16–21, 

23–25].
In our study the overall incidence of BPF in the group 

that undergone EPP without LDMF (Group A) was 24% 
(6/25) after excluding the 4 cases that died intraoperative-
ly or in the immediate postoperative period. While the 
incidence of BPF was 15.4% after EPP alone (2/13) it was 
44.4% in the group that undergone right EPP and postop-
erative external radiation therapy (4/9). In the group that 
undergone EPP with prophylactic LDMF (Group B), apart 
from the case that died in the early postoperative period, 
all other cases completed their postoperative external 
radiation therapy with no reported cases of early or late 
BPF. Many years ago, Sweet [26] emphasizes the principles 
of bronchial closure including minimal bronchial trauma, 
preservation of blood supply to the cut end and adequate 

tissue reinforcement of the bronchial suture line. There is 
still controversy about the best type of bronchial closure 
whether to use the manual or mechanical method. Some 
surgeons report a low percentage of fistulas developed by 
manual closure [18], while others reported that mechani-
cal staplers were superior to manual closure [23]. Manual 
closure may be at least as good as stapled closure [24, 27] 
but more important, it can always be performed in cases 
when stapled closure is difficult or should be avoided [27, 

28]. The stapler is difficult to apply when the bronchial 
wall is hard due to calcification of the cartilage or when 
massive hilar lymphadenopathy co-exist [29] and it is con-
traindicated when the bronchus is thickened, inflamed or 
of insufficient length [28]. In our study all cases of bronchi-
al closure was done by manual closure using interrupted 
Prolene 3/0 sutures. Sweet principles of bronchial closure 
were respected [26]. Using the LDMF as reinforcement to 
the bronchial stump suture line in Group B was effective 
in preventing early or late BPF in all cases.

 The occurrence of BPF is still associated with high 
mortality rates ranging from 25% to 71.2% and the most 
common cause of death is aspiration pneumonia with 
subsequent acute respiratory distress syndrome (ARDS) 
[17, 19, 24]. Mortality of BPF is higher after right pneumo-
nectomy 44% than left pneumonectomy 33% [20]. Post-
operative BPF is divided into early and late according to 
the time of occurrence. Early BPF occurs within a month 
after the operation [21]. Early BPF is more dangerous than 
late BPF. The incidence of aspiration pneumonia declines 
sharply if BPF occurs more than 3 months after operation. 
Formation of fibrothorax apparently represents a natural 
protection against fistula formation and subsequent fatal 
aspiration pneumonia [24, 30]. In our study BPF developed 
in 6 patients with high mortality rate of 66.6% (4/6).

To prevent postpneumonectomy BPF, coverage of 
the bronchial stump is recommended in patients with 
possible risk factors especially for patients treated with 
neoadjuvant and/ or adjuvant chemotherapy or radioche-
motherapy [15, 27, 31]. There is still controversy about the 
indications and different techniques of bronchial stump 
coverage to prevent postoperative BPF. Many surgeons 
prefer to cover all stumps after right pneumonectomies 
[23, 24]. In left sided pneumonectomies the bronchial stump 
retracts and is covered by the aorta and surrounding tis-
sues thus some surgeons recommend to leave the left side 
stump uncovered except for high risk patients where clo-
sure of the bronchus was performed manually [23], how-
ever, others advocate the need for routine coverage on 
the left side as well [18, 32].

A great variety of tissues has been used for bronchial 
stump reinforcement using both intra- or extra-thoracic 
tissues. Intra-thoracic tissues include the parietal pleura, 
pericardium, intercostal muscles and diaphragmatic flaps 
[15, 33–35]. Intrathoracic transposition of an extrathoracic 
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muscle to buttress repair of BPF was first described in 
1911 by Abrashanoff [36]. For many decades following, ex-
trathoracic muscle flap transposition has been utilized to 
obliterate potential pleural space problems especially of 
chronic infections and to reinforce bronchial stumps for 
prevention or treatment of BPF. The chest wall skeletal 
muscles most frequently used have been latissimus dorsi, 
serratus anterior and pectoralis major muscles [25, 37–40]. 
Other extrathoracic pedicled flaps included the pedicled 
rectus abdominis muscle and the pedicled omentum [37, 

41].
In MPM some flaps are not suitable for bronchial 

stump reinforcement. Pleura is involved by the tumor 
and resected. The pericardium may be also involved by 
the tumor and may be resected. Extrapleural dissection 
preserving an intact well vascularized intercostal muscle 
flap is problematic. The azygos vein flap was used in 3 
cases out of the 5 cases of right EPP who developed BPF 
in our study and not effective in preventing the develop-
ment of BPF. The pedicled LDMF is the most commonly 
used chest wall skeletal muscle as it can be sacrificed with-
out affecting much the patient’s shoulder or arm function 
while serratus anterior and pectoralis major muscles are 
not entirely expendable. Sacrificing the serratus anterior 
muscle will lead to winging of the scapula and inability 
to elevate the arm above the horizontal plane [38] while 
sacrificing the pectoralis major muscle will lead to loss of 
the anterior axillary fold and subsequent contour defor-
mity of the chest wall [38]. The pedicled rectus abdominis 
and omentum are less suitable than the pedicled LDMF 
because they require separate abdominal wound and may 
lead to hernia formation, deformity of the abdominal wall 
or abdominal spread of the tumor. 

Although BPF is more common after right EPP, we 
routinely used the prophylactic pedicled LDMF for aug-
mentation of the bronchial stump after right or left EPP 
considering the minor complications of this technique 
and the difficult management of BPF with high fatality 
rate.

Conclusions
EPP can be done safely with low mortality and mor-

bidity in selected patients. Old aged patients, those with 
cardiac problems, and those with poor respiratory func-
tions which do not improve after intercostal tube is put, 
should be excluded of EPP. A main item in the safety of 
EPP is the co-operation between anesthetic and surgical 
teams. The postoperative period is critical and patients 
should be closely monitored and if complications develop 
they should be properly managed. Prophylactic pedicled 
LDMF after EPP is a safe reliable technique to prevent 
BPF with minor complications, also it is recommended to 
use more sophisticated technique of external beam radio-
therapy (3D conformal or IMRT) for proper shielding for 

the bronchial stump to minimize this complication also to 
allow safe completeness of adjuvant radiotherapy.
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 Quercetin (Que) distribute widely fruit, vegetable, 
beverage, tea and various Chinese herbal medicine. It 
has definite multiple biological activities and pharmaco-
logical actions including to dilate coronary artery, reduce 
blood-lipid, anti-platelet aggregation, anti-oxidization 
and free radicle removing, anti-inflamation, ananaphy-
laxis and so on [1, 2]. Besides, Que is known as yet to be one 
of the most powerful effective ingredient of anti-cancer 
Chinese medicine [3]. Lung cancer is the incidence higher 
of respiratory tract tumor in China. Chemotherapy is one 
of the majory treatment for lung cancer. But failure of 
chemotherapy greatly results from the resistance against 
chemotherapeutic reagents in lung cancer cells. The pur-
pose of the experiment is to observate the effects of Que 
combination two chemotherapeutics [cisplatin (DDP) or 
vincristine (VCR)] on human lung adenocarcinoma sensi-
tive cell line (A549/S) and VCR resistant cell line (A549/
VCR), and investigate whether Que increase the chemo-

sensitivity of A549 adenocarcinoma cells in vitro.

Materials and methods

Reagents and instruments
PRMI 1640 medium was purchased from Hydone 

USA.; bovine calf serum (Fcs) from Sijiqing Bioengineer-
ing Co. Ltd. (China); Que from Jiukang Chemical industry 
Co. Ltd. (China); VCR sulfate for injection from Haizheng 
Pharmaceutical Co. Ltd. (China); DDP injection from 
Gejiu Pharmaceutical Co. Ltd. (China); methyl thiazolyl 
tetrazolium (MTT) from Junyao Bio-technology Co. Ltd. 
(China); 96-wells tissue culture plate from JET Biochemi-
cals Int’I., Inc. (Canada); Dimethylsulfoxide (DMSO) from 
Shanghai. ST-36 ELISA Reader from Shanghai; Model 
6000 water jacket CO2 incubator from USA.

Tumor cells culture and establishment  
of resistance cell line

Human lung adenocarcinoma sensitive cell line (A549/
S) was gifted from Professor Keng Yuan of Jiangxi Insti-
tute of Medical Science, China.
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A549/S cells were subcultured in PRMI 1640 medium 
with 10% Fcs, penicilin 1.0 × 105 U/L, streptomycin 100 
mg/L and maintained in a 5% CO2 atmosphere at 37 ℃ 
with 95% humidity after the cells recovered. The cells 
were divided bottles subcultured after trypsinization 
when the cells grew well. 

A549/S was induced to vincristine-resistant cell line 
(A549/VCR) by using intermittent administration of high 
dose VCR [4]. When A549/S cells were in the logarithmic 
growth phase, VCR was added to the medium to a final 
concentration of 5 mg/L. After one h incubation, super-
natants of containing VCR were discarded. Centrifuga-
tion (1000 rpm/min) for collecting cells and adjust cells 
number to 1.0 × 106 /L after 0.25% trypsinization. The 
cells were anew suspended in PRMI 1640 medium with-
out VCR and continuing culture for several generations. 
When the cells grew well, the above-mentioned trails 
were replicated until the cells could be growth stably in 
0.6 mg/L VCR complete medium and continual subcul-
turing. The cell line was used for experiments after two 
weeks of culture in drug-free.

Increasing chemosensitivity of Que on A549/S 
and A549/VCR cell lines using MTT assay

Experiment grouping A549/S and A549/VCR cells 
suspension (1.0 × 108 /L, 160 µL) in the logarithmic growth 
phase were inoculated in 96-well plate. After the cells 
were adherent, five groups were assigned.

(1) DDP group was treated with DDP at concentrations 
of 0.6, 1.5, 3.0 and 6.0 mg/L, respectively.

(2) Combined Que with DDP group was treated with 
Que and DDP. The final concentration of Que was 25, 
50, 100 and 200 µmol/L, respectively and concentration 
of DDP was the same as DDP group. 

(3) VCR group was treated with VCR at concentrations 
of 1.0, 3.0, 5.0 and 10.0 mg/L, respectively.

(4) Combined Que with VCR group was treated with 
Que and VCR. The final concentration of Que was the 
same as combined Que with DDP group and concentra-
tion of VCR was the same as VCR group.

(5) Tumor cell control group was treated with PRMI 
1640 medium.

Three parallel bores were designed in each concentra-
tion of the above every group. PRMI 1640 medium that 
the tumor cells had not been inoculated was added in ad-
justment zero bore.

Above every group cells were incubated maintaining 
in a 5% CO2 atmosphere at 37 ℃ with 95% humidity. Af-
ter 68 hours, 20 µL MTT (5 mg/L) was added each bore for 
4-h incubation. Then 150 µL DMSO was added. The plate 
was oscillated for 10 min by micro-oscillator in order to 
dissolve formazan fully.

The optical density at 570 nm (OD570) were measured 
using a ELISA Reader. IC50 was calculated according as 

linear regression equation. 
Cells growth inhibition rate = 1 – [(Drug bore OD val-

ue – adjustment zero bore OD value) / (Control bore OD 
value – adjustment zero bore OD value)]. 

Increasing chemosensitivity fold = IC50 of chemothera-
peutic group / IC50 of (Que + chemotherapeutic group). 

Statistical analysis
 The significance of difference between chemothera-

peutic group and combined Que with chemotherapeutic 
group was determined by the coverage t-test using the 
SPSS 11.5 software. A value of P < 0.05 was considered 
significant.

Results

Establishment of VCR resistance cell line 
(A549/VCR)

A VCR-resistance cell line A549/VCR (resistant to VCR 
0.6 mg/L) was established by intermittent administration 
of high dose VCR after 6 months. The VCR-resistant cell 
line (A549/VCR) could long subcultured maintaining in 
0.6 mg/L VCR and the cells grew well. The resistance fold 
of A549/VCR to VCR and DDP was 10.55 and 1.21, re-
spectively.

Que increasing the chemosensitivity of A549/S 
and A549/VCR cell lines

According to the results of MTT assay, Que in differ-
ent concentration could decreased IC50 value of DDP on 
A549/S and A549/VCR (Table 1), VCR on the two cell 
lines in varying degrees, respectively (Table 2). There was 
no significant difference of the increasing chemosensitiv-
ity folds between Que on A549/S and A549/VCR when 
Que of difference concentration combined with DDP (P > 
0.05; Table 1). But the increasing chemosensitivity fold of 
Que on A549/S was significantly higher than A549/VCR 
when Que at concentration of 50, 100, 200 µmol/L com-
bined with VCR (P < 0.05 – P < 0.01; Table 2).

Discussion

Small molecular natural compounds have been a hot 
topic of anti-tumor research in home and abroad. As natu-
ral small molecular flavonoid drug, Que has positive anti-
tumor effects as others flavonoids drugs, for instance, cas-
ticin and celastrus orbiculatus thunb [1, 5, 6]. In recent years 
scholars of domestic and abroad have a lot of researched 
about Que anti-tumor. The research show that Que has 
not only chemopreventive effect on tumor [7], but also to 
inhibit the proliferation of human various tumor cells [8, 9]. 
Que can to promote differentiation of tumor cells [10] and 
induce the cells apoptosis [11]. Que also able revise multi-
drug resistance of the resistant tumor cells [1, 12]. There is a 
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synergistic effect when Que combined with chemothera-
peutic drugs to treat tumor [13].

In this study the increasing the chemosensitivity of 
Que on A549/S and A549/VCR cell lines is assayed by 
MTT when Que combined with DDP or VCR. The re-
search results show there were significant differences be-
tween the IC50 value of DDP group and combined Que 
with DDP group on A549/S and A549/VCR, VCR group 
and combined Que with VCR group on the two cell lines 
when Que at concentration of 50, 100, 200 µmol/L com-
bined with DDP and VCR, respectively (P < 0.05 – P < 
0.01). The experiment results suggest that Que can in-
creasing chemosensitivity of DDP and VCR on the two 
cell lines. Its increasing sensitivity effect is in dose-de-
pendent manner. And Que can partly revised resistance 
of A549/VCR by the increasing chemosensitivity of Que 
on the resistant cell line.

DDP and VCR are conventional chemotherapeutic 
drugs of clinical treatment for tumor. The two drugs have 
a certain effective for middle and later period tumor. But 
there are some toxicity and side-effects including alimen-
tary reaction, kidney toxicity, inhibiting marrow and 
acoustic nerve damage, etc [14, 15]. And the toxicity and 
side-effects are related to the drugs dose. This study re-
veals that the doses of DDP and VCR can be decreased 
when Que combine with DDP or VCR. Thereby the tox-
icity and side-effects of the drugs are reduced.

The possible mechanisms of the increasing chemosen-
sitivity of Que on tumor cells are to make that tumor cells 
stay in cell cycle of chemotherapy sensitivity; degradation 
rate of drugs in vivo and cells are reduced; it has increased 
to uptake rate and target distribution of drugs to tumor 
tissue; it has also enhanced to resist of normal tissue to 
side-effect of drugs [16].

Because of the resource of Que is abundant and has 
both various biological activities and pharmacological 
actions. As the drugs of anti-cardiovascular disease, Que 
has been applied in clinic. Its toxicity is a little whether 
oral or intravenous injection. Que protects renal tubular 
epithelial cells from damage toxicity in vitro [17]. Hence 
it may be applied to chemotherapy of tumor when Que 
combines with chemotherapeutic drugs and has extensive 
application foreground and development values. But at 
present the most researches about Que anti-tumor have 
only staied in cell and animal experiment stage, and re-
sults of clinical study are minority. Besides, the oral ab-
sorb rate is influenced because its water-soluble is short-
age. So in order to enhance the oral absorb rate of Que , 
it seems to be particularly important to increase its polar-
ity by improving biological conformation of Que. It still 
need further study about the molecular mechanism of the 
combination of Que and chemotherapeutic drugs anti-tu-
mor effects.
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Over the past 25 years, advances have been made in 
the multimodality management of patients with resect-
able rectal cancer [1].

Until recently surgery had remained the primary treat-
ment modality but in spite of curative resection a sig-
nificant proportion of patients develop local recurrence 
(20%–50%) [2]. Loco-regional recurrence after resection 
of rectal cancer is difficult to treat and is associated with 
severe debilitating symptoms. The prognosis after a lo-
cal recurrence is poor, with a median survival of 12–18 
months [3].

The goal of using radiation therapy as an adjuvant 
treatment for rectal cancer is to prevent local recurrence 
with its associated morbidity and mortality [1]. There is a 
number of potential advantage of preoperative radiation 

therapy for resectable rectal cancer; decreasing tumor 
seeding at the time of surgery, increasing radiosensitivity 
due to more oxygenated cells, no post-surgical fixation of 
small bowel in the pelvis and down staging effect [4]. The 
major theoretical disadvantage of preoperative radiation 
therapy is possible over-treating 10% to 15% of patients, 
those with stages T1–2N0M0 who don’t require adjuvant 
therapy [5].

An increase in tumor response and more sphincter 
preservation was demonstrated with preoperative radia-
tion therapy in low rectal cancer [6, 7]. A lower incidence 
of side effects with preoperative versus postoperative ra-
diotherapy was reported, with no evidence that postop-
erative radiotherapy improves survival [8].

The aim of this study was to compare the effect of pre-
operative and postoperative radiotherapy in management 
of resectable rectal carcinoma.
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resectable rectal cancer
Ehab Atif1, Hanem Sakr2, Saleh Teama2, Dalia Zayed2

1 Surgical Gastroenterology Center, Mansoura University, Mansoura, Egypt
2 Clinical Oncology and Nuclear Medicine Department, Mansoura University, Mansoura, Egypt

Received: 15 March 2012 / Revised: 3 April 2012 / Accepted: 25 May 2012
© Huazhong University of Science and Technology and Springer-Verlag Berlin Heidelberg 2012

Abstract Objective: This study was done to compare between the effect of preoperative radiotherapy and postoperative 
radiotherapy in treatment of resectable rectal carcinoma. The primary endpoints are local recurrence rate, overall survival 
(OS) and disease free survival (DFS). The secondary endpoints are to evaluate down-staging, treatment toxicity, and ability to 
do sphincter preservation, aiming at choosing the optimal treatment modality. Methods: This study included 100 patients with 
resectable rectal carcinoma who presented to Surgical Gastro Entrology Center and Clinical Oncology and Nuclear Medicine 
Department, Mansoura University during the period between January 2007 and September 2009. The included patients were 
randomized in two groups; group I: 50 patients received preoperative radiotherapy and group II: 50 patients received post-
operative radiotherapy. Concurrent 5-fluorouracil-based chemotherapy was given to all patients. Two major types of surgery 
were done: abdomino-perineal resection with a permanent colostomy and low anterior resection with colorectal or coloanal 
anastomosis. Results: Preoperative radiotherapy resulted in pathologic complete response in 3 patients. T down-staging 
occurred in 18 out of 50 patients (36%) with statistically significant difference (P = 0.008). N down-staging occurred in 10 
out of 24 patients. Sphincter preservation was more in group I. Delayed wound healing was the most common postoperative 
complication in group I with no significant difference. After a median follow up of 18 months, local recurrence rate and distant 
metastasis were higher in group II. The 2-year disease free survival was 72% and 60% in group I and II respectively with no 
statistically significant difference between both groups. Conclusion: This study concluded that preoperative radiotherapy is 
better than postoperative radiotherapy as regard local control, sphincter preservation with higher disease free survival and 
overall survival. No difference in treatment toxicity between both groups.
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The primary endpoint is local recurrence rate, overall 
survival (OS) and disease free survival (DFS). The second-
ary endpoint is to evaluate down-staging, treatment tox-
icity, and ability to do sphincter preservation, aiming at 
choosing the optimal treatment modality.

Patients and methods

This study included 100 patients with resectable rec-
tal carcinoma who presented to Surgical Gastroenterol-
ogy Center and Clinical Oncology and Nuclear Medicine 
Department, Mansoura University during the period be-
tween January 2007 and September 2009. These patients 
were randomly assigned in two groups:

Group I: 50 patients received preoperative radiothera-
py of 45 Gy in 25 fractions followed by surgery (recom-
mended to take place within 4–6 weeks of the last frac-
tion of radiotherapy).

Group II: 50 patients received postoperative radiother-
apy aiming at 45 Gy in 25 fractions in 5 weeks. Concur-
rent 5-fluorouracil (400 mg/m2 IV bolus plus leucovorin 
20 mg/m2 IV bolus for 4 days at week 1 and 5 of radio-
therapy) was given to all patients.

Eligible patients had histologically confirmed adeno-
carcinoma of the rectum (defined as the distal tumor less 
than 15 cm from the anal verge measured by recto-sig-
moidoscopy) with no evidence of metastases (identified 
by abdominal CT scan and chest radiograph). The primary 
tumor had to be deemed resectable (defined as not fixed 
to the pelvis) as determined by digital rectal examination 
and preoperative abdomino-pelvic CT or MRI. Patients 
had Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) score 0–1 and no history of previous 
chemotherapy or radiotherapy to the pelvis.

All patients were subjected to detailed clinical history, 
complete physical examination, laboratory tests (complete 
blood count, liver function tests, serum creatinine, CEA 
and CA19-9), endoscopy and pathologic examination of 
the biopsy. Patients were staged according to AJCC stag-
ing-2002.

Radiotherapy was given by high energy photon exter-
nal beam irradiation, using Co-60 or linear accelerator (6 
MV photons). The target volume was defined as the sacral 
promontory superiorly, 3–5 cm below the inferior tumor 
extent, and 1 cm lateral to the most lateral aspect of the 
bony true pelvis. The posterior border of the lateral field 
must include the whole sacral canal in the target volume, 
and the anterior border of the lateral field must be at the 
anterior border of the symphysis pubis. The perineal scar 
was to be included postoperatively in patients with tu-
mors less than 5 cm from the anal verge.

Three to four weeks after the end of radiotherapy in 
group I, abdomino-pelvic CT or MRI was done with com-
parison to the pre-radiotherapy study.

Surgery 
Two major types of surgery were done: abdominoperi-

neal resection (APR) with a permanent colostomy and 
low anterior resection (LAR) with colorectal or usually 
colo-anal anastomosis. Down staging was defined as a re-
duction in T or N stage based on pretreatment clinical 
staging by CT or MRI versus final pathological staging.

Patients were followed up to record early postop-
erative mortality and morbidity such as delayed wound 
healing, anastomotic leakage, bleeding, ileus and fistula 
which occurred during hospitalization, or within 30 days 
of operative procedure.

After end of treatment 
Patients were followed up for detection of local recur-

rence or late effect every 1–2 months by clinical exami-
nation, every 3 months by tumor markers (CEA & CA19-
9), abdomino-pelvic CT or MRI and endoscopy, biopsies 
were taken and pathologically examined for suspicious 
lesion.

Statistical analysis 
Data were analyzed using Statistical Package for Social 

Sciences (SPSS) version 15. Unpaired t test was used for 
comparison between different groups. Qualitative data 
were presented as number & percent. Chi-Square test 
was used for comparison between groups, as appropriate. 
Survival was compared using Kaplan-Meier method with 
Log-rank test of significance. P ≤ 0.05 was considered to 
be statistically significant. Disease free survival (DFS) was 
calculated from the date of surgical resection till the date 
of recurrence (either local or distant) and overall survival 
(OS) was calculated from the date of diagnosis till the date 
of death.

Results

Table 1 showed patients characteristics of 100 patients. 
There was no difference in cross matching the 2 groups 
as regard age, sex, PS score, pathological types, site of tu-
mor, presenting symptoms and tumor markers. There was 
a statistically significant difference regarding pathologic 
staging distribution (P = 0.021).

Regarding down-staging after preoperative radiothera-
py, pathologic complete response (no detectable tumor in 
final histology) occurred in 3 patients without statistically 
significant difference (P = 0.15). T down-staging occurred 
in 18 out of 50 patients (36%) with statistically significant 
difference (P = 0.008). While N down-staging occurred in 
10 out of 24 patients (whom there is positive lymph node 
at presentation) with highly significant difference.

Abdomino-pelvic CT or MRI, barium enema and en-
doscopy were diagnostic in 90.6%, 93.7% and 100% of 
patients respectively. CT scan or MRI findings were con-



386  www.springerlink.com/content/1613-9089 

sistent with postoperative pathologic staging in 37.5% of 
patients, under-estimating and over-estimating the tumor 
stage in 6.2% and 43.7% of patients respectively; while it 
wasn’t diagnostic in 6.9% of patients.

Regarding types of surgical procedures done in group I 
and II, APR was done in 31 (62%) and 45 (90%) patients 
respectively. Fifteen (31%) and 5 (10%) patients under-
went low anterior resection in group I and II respectively. 
A statistically significant difference was found between 
both groups (P = 0.011), as more SSP and less APR were 
done in group I patients. Two patients in group I under-
went palliative colostomy and another 2 patients under-
went surgical exploration (Table 2).

Diverting colostomy was done in 5 patients in group 
I who underwent AR, closure of colostomy was done af-

ter the end of treatment, while resection anastomosis was 
done in 4 patients.

Postoperative surgical complications for both groups 
are illustrated in Table 3. Delayed wound healing was 
the most common toxicity observed in group I which 
occurred in 7 patients (14%), three patients developed 

Variable Group I (preoperative RT) Group II (postoperative RT) P valuen % n %
Age (years) 0.41

Range 20–75 22–80
Median 48 45

Gender 0.169
Male 34 68 27 54
Female 16 32 23 46
Male : female 2.1:1 1.2:1

PS score 0.98
0 31 62 30 60
1 19 38 20 40

Symptoms* 0.734
Bleeding/rectum 43 86 40 80
Constipation 24 48 27 54
Abdominal pain 27 54 17 34
Weight loss 19 38 20 40
Other 12 24 8 16

Site 0.043
Upper 0 0 3 6
Middle 9 18 9 18
Lower 41 82 38 76

Pathologic cell type 0.809
Adenocarcinoma 24 48 27 54
Mucinous 17 34 19 38
Signet ring 9 18 4 8

Pathologic stage 0.021
Stage 0: T0N0 3 6 0 0
Stage I: T2N0 8 16 0 0
Stage II: T3N1 19 38 21 42
Stage III: T3N1 14 28 12 24
               T3N2 6 12 17 34

Tumor marker 0.53
Normal levels 33 66 19 38
CEA (> 5 ng/mL) 4 8 8 16
CA19-9 (> 35 µg/mL) 4 8 19 38
Both elevated 9 18 4 8

* One patient may complain from more than one symptom

Table 1 Patients’ characteristics

Table 2 Types of surgical procedures

Type of surgery Group I Group II Pn % n %
Abdomino-perineal 31 62 45 90

0.011
 resection (APR)
Low anterior resection (LAR) 15 30 5 10
Palliative colostomy 2 4 0 0
Exploration 2 4 0 0
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adhesive intestinal obstruction, anastomotic leakage oc-
curred in 2 patients and one patient developed renal com-
plication.

Relation between recurrence and different prognostic 
factors is presented in Table 4. There was no statistically 
significant relation between patients’ age, gender, tumor 
pathology, stage or type of surgery and disease recurrence 
in both groups. A statistically significant relation was 
found between site of tumor and recurrence in group II 

(P = 0.045), as lower third tumors had a higher tendency 
to recur. Also, patients who had elevation in both tumor 
markers (CEA & CA19-9) showed a higher rate of recur-
rence in group I (P = 0.037).

After a follow up period that ranged from 6–28 months 
for all patients, with a median of 18 months and a mean 
of (18.2 ± 4.8) months, we studied the patterns of recur-
rence. In group, 5 patients (10%) experienced local recur-
rence, while 6 patients (12%) developed distant metasta-
ses. The incidence of failure was higher in group II, where 
16 patients (32%) experienced local recurrence, while 10 
patients (20%) developed distant metastases. There was 
a statistically significant difference between both groups 
regarding local recurrence (P = 0.031), however; in re-
spect to distant metastases in both groups, the difference 
was not statistically significant (P = 0.083; Table 5).

At the end of this study, there were 28 patients (56%) 
in group I and 14 patients (28%) in group II alive with 
no evidence of disease (NED). There were 8 patients 
(16%) in group I and 5 patients (10%) in group II alive 
with disease. There were 8 patients (16%) in group I and 

Table 4 Relation between recurrence and different prognostic factors

Variable
Group I

P
Group II

P–ve +ve –ve +ve
n % n % n % n %

Age (years) 0.390 0.426
< 40 16 32 0 0 10 20 3 6
> 40 29 58 5 10 25 50 12 24

Gender 0.753 0.554
Male 30 60 4 8 19 38 8 16
Female 14 28 2 4 16 32 7 14

Site of tumor 0.454 0.045
Upper 0 0 0 3 6 0
Middle 7 14 2 4 8 16 1 2
Lower 38 76 3 6 24 48 14 28

Pathologic cell type 0.823 0.698
Adenocarcinoma 20 40 4 8 20 40 7 14
Mucinous 15 30 2 4 14 28 5 10
Signet ring 9 18 0 0 3 6 1 2

Pathologic stage 0.534 0.139
Stage 0: T0N0 3 6 0 0 0 0 0 0
Stage I: T2N0 8 16 0 0 0 0 0 0
Stage II: T3N1 17 34 2 4 17 34 4 8
Stage III: T3N1 12 24 2 4 7 14 5 10

T3N2 5 10 1 2 10 20 7 14
Tumor marker 0.037 0.823

Normal levels 30 60 3 6 17 34 2 4
CEA (> 5 ng/mL) 4 8 0 0 5 10 3 6
CA19-9 (> 35 µg/mL) 4 8 0 0 1 2 18 36
Both elevated 4 8 5 10 2 4 2 4

Surgical technique* 0.221 0.164
APR 26 52 5 10 30 60 15 30
LAR 16 32 0 0 5 10 0 0

P value ≤ 0.05 was considered statistically inoperable. * Three patients in group I were inoperable

Table 3 Postoperative surgical complications

Event Group I Group II
n % n %

Early 
 Delayed wound healing 7 14 2 4
 Renal complication 1 2 0 0
 Anastomotic leakage 2 4 2 4
 Intestinal obstruction 3 6 1 2
Late 
 Urgency & frequency 1 2 1 2
 Anastomotic stricture 2 4 3 6
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23 patients (46%) in group II died with their disease. Six 
patients (12%) in group I and 3 patients (6%) in group II 
died of unrelated causes (Table 6).

At a median follow up period of 18 months for all pa-
tients, the 2-year actuarial overall survival (OS) was 67% 
and 55% with a median of 19 and 16 months in group 
I and II respectively. Although OS was higher in group 
I, the difference between both groups wasn’t statistically 
significant (P = 0.227). Similarly, the 2-year disease free 
survival (DFS) was 72% and 60% with a median of 17 
and 15 months in group I and II respectively, with no 
statistically significant difference between both groups (P 
= 0.592).

Discussion

Colorectal cancer is ranked as the fourth most fre-
quently diagnosed cancer and second leading cause of 
cancer death in U.S., although mortality from CRC has 
been reduced during the past 30 years [9].

Local tumor control remains an important aim in the 
treatment of rectal cancer because of devastating morbid-
ity and unsatisfactory treatment option for local recur-
rence [10].

Local failure rates after 5-year follow up after total me-
sorectal excision (TME) have decreased from about 28% 
to 10–15% Glimeliues et al [8], Sebag-Montefiore et al [3] 

reported that total mesorectal excision had been achieved 
in 93% of patients who underwent resection after preop-
erative radiotherapy with local failure rate at 5 years of 
4.7% versus 11.5% in postoperative radiotherapy group, 
the overall negativity rate for circumferential resection 
margin was 89%, which compares favorably with the 
Dutch trial reported by Peeters et al [11] in which 77% of 
patients in the intention-to-treat analysis had tumor-free 

margins without tumor spillage.
Preoperative radiotherapy at biological effective doses 

above 30 Gy decreases the relative risk of a local failure by 
more than half (50%–70%). Postoperative radiotherapy 
decreases the risk by 30%–40% at doses that generally are 
higher than those used preoperatively. There are strong 
evidences that preoperative radiotherapy improves sur-
vival (by about 10%) [8].

This present study included 100 patients with resect-
able rectal cancer (T3–4, N0–2, M0). They were randomly 
assigned into two groups; group I (50 patients), who re-
ceived preoperative radiotherapy & group II (50 patients) 
who received postoperative radiotherapy.

The median age of patients was 48 & 45 years in group 
I & II respectively. This age incidence is similar to that re-
ported by Abou-Zeid et al [12] & Mohamed et al [13], where 
the median age was 46 years in their studies. However this 
median age is less than that reported in Western World 
studies. Gerard et al [14] reported a median age of 65 years. 
This age difference could be related to bad dietary habits 
with excess fat content in our country.

Bleeding per rectum was the most common presenting 
symptom; it was present in 86 % and 80 % of patients in 
group I and II respectively. Also, Mohamed et al (2005) 
found in their study that bleeding per rectum was the 
most common presenting symptom (83.5%). Distance 
of tumor from the anal verge ranged from 2–9 cm with 
a median of 5 cm which approximates that reported by 
Gerard et al [14]. They recorded a distance from the anal 
verge that ranged from 2–10 cm with a median of 6 cm 
in their study.

As regard the pathological types, adenocarcinoma was 
the most common type (48% & 54%), followed by Muci-
nous adenocarcinoma (34% & 38%), then signet ring car-
cinoma (18% & 8%) in group I and II respectively. This 
distribution approximates the figures found by Mohamed 
et al [13] who reported 64%, 31%, and 5% incidence of ad-
enocarcinoma, Mucinous, and signet carcinoma respec-
tively.

In this study, pretreatment CEA level was elevated in 
8% & 16% of patients studied in group I and II respec-
tively. Twelves et al [15] reported a lower incidence in 
their study (8.6%); however Giacchetti et al [16] reported a 
higher incidence rate (68%).

As far as clinical staging in group I is concerned, we 
found an incidence of stage II and III in 59% & 41% of 
patients respectively. Mohamed et al [13] reported a similar 
stage distribution in favor of stage II (40%). On the other 
hand, stage II and III tumors were found in 30% & 70% of 
patients in the series that was studied by Gerard et al [14].

Pathological staging in group I was in favor of earlier 
stages (6%, 16%, 38% and 40% for stages 0, I, II, and III 
respectively) while Elwanis et al [17] reported similar in-
cidences of 6.9, 17, 37.9% and 38% for stages 0, I, II, and 

Table 5 Disease recurrence 
Group I Group II Pn % n %

Local recurrence 5 10 16 32 0.031
Distant metastasis 0.083
 Liver 2 4 3 6
 Lung 2 4 2 4
 Bone 2 4 3 6
 Abdominal LN 0 0 2 4

Table 6 Fate of patients at the end of follow up

Status Group I Group II
n % n %

Alive with NED 28 56 14 28
Alive with disease 8 16 5 10
Died with disease 8 16 23 46
Died with unrelated causes 6 12 3 6
Lost follow up 0 0 5 10
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III respectively after neoadjuvant chemoradiation with 
capecitabine.

Regarding pathological staging in group II, stage II in-
cidence was 42% and stage III was 58% which is similar 
to some extent to that found in Gerard et al [14] series after 
preoperative chemoradiation with high dose radiothera-
py and oxaliplatin-containing regimen.

In this study, abdomin-perineal resection was the most 
common surgical procedure and was done in 62% & 90% 
of patients in group I & II respectively. Low anterior re-
section was done in 15 (30%) & 5 (10%) of patients in 
group I & II respectively with a statistically significant 
difference (P = 0.011). Sauer et al [18] reported a double rate 
of sphincter sparing procedure in preoperative chemo-
radiotherapy versus postoperative chemo-radiotherapy. 
Our figures differ from that reported by Gerard et al [19], 
where low anterior resection was the most common pro-
cedure (55%). The difference may be due to surgical deci-
sion that prefers to do abdomino-perineal resection for 
more oncologic safety regardless of down-staging after 
preoperative radiotherapy. Also age factor affects surgi-
cal decision, sphincter preservation in younger age (age 
group < 40 years was present in 32% & 26% of patients in 
group I and II respectively) was preferable.

Diverting colostomy was done in 8 out of 15 (53.3%) 
patients in group I who underwent sphincter sparing pro-
cedure. Also Gerard et al [19] recorded that a high percent-
age of diverting colostomy (72%) was done in preopera-
tive radiotherapy arm, while Gerard et al [14] reported a 
percentage of 36%.

In this study, there was no early postoperative mor-
tality. The most common postoperative morbidity was 
delayed wound healing (14%) which is similar to some 
extent to that reported by Camma et al (18%) [7].

Other less frequent postoperative morbidity was in-
testinal obstruction (6%) and anastomotic leakage (4%) 
which are comparable to that recorded by Read et al [20] 
(5.8% & 8.2%), and Camma et al [7] (5.2% & 5.2%) for in-
testinal obstruction and anastomotic leakage respectively. 
Also anastomotic stricture occurred in 4% of our patients 
which is similar to that reported by Frykholm et al [21] 
(2%) and there were no significant changes in late toxici-
ty between preoperative and postoperative radiotherapy.

Local recurrence (LR) was the most common site of 
failure in this study. It was experienced by 10% & 32% of 
patients in group I and II respectively, the difference was 
statistically significant (P = 0.031). Distant recurrence was 
experienced by 12% & 20% of patients in group I and II 
respectively with no statistically significant difference (P 
= 0.083). Frykholm et al [21] compared preoperative with 
postoperative radiotherapy in resectable rectal cancer. 
Local recurrence was 13% vs. 22% in preoperative vs. 
postoperative radiotherapy respectively (P = 0.02).

At a median follow up of 18 months for all patients, the 

2-year actuarial overall survival rate (OS) was 67% & 55% 
in group I & II respectively. Although OS was higher in 
group I but it didn't reach a statistically significant differ-
ence (P = 0.227). At a median follow-up of 24 months in 
group II, the 4-year actuarial OS was 39% while Sauer et 
al [18] reported a 5-year OS of 76% & 74% for preoperative 
vs. postoperative CRT respectively c (P = 0.08). Taher et 
al [22] reported a 10-year OS of 63% vs. 60% for postop-
erative chemotherapy vs. preoperative radiotherapy (P = 
0.698).

In Swedish Rectal Cancer Trial (1997), 5-year OS was 
58% vs. 48% for preoperative radiation therapy compared 
with surgery alone (P = 0.004). The difference may be due 
to the small sample size of our study.

In this study after a median follow-up of 18 months 
for all patients, the 2-year DFS was 72% & 38% in group 
I & II respectively without statistically significant differ-
ence (P = 0.592). At a median follow up of 24 months in 
group II, the 4-year DFS was 37%. Similarly Sauer et al [18] 
found no statistically significant difference in DFS with 
either preoperative or postoperative chemo-radiotherapy 
(P = 0.32). Taher et al [22] reported a 10-year DFS of 65% 
vs. 66% (P = 0.816) for postoperative chemo-radiotherapy 
vs. preoperative radiotherapy respectively.
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Although scholars have been explored exten-
sively the pathogenic factors of rectal carcinoma and 
hepatocarcinoma genesis, etiology is not definite up to 
now. The morbidity and mortality of rectal carcinoma 
has increased year by year while the cute rate is not im-
proved [1]. Polycyclic aromatic hydrocarbons (PAHs), is 
defined as two or more benzene rings arranging in the 
way of linear, angular or cluster-like. Carcinogenic, tera-
togenic and mutagenic are the prominent features of the 
PAHs [2]. PAHs are one of the first discovered persistent 
organic pollutants. Now the prevention of PAHs has 
caused widespread attention to the world [3]. PAHs can be 
directly absorbed though respiratory tract, digestive tract, 
skin etc or accumulated in animals and humans though 
food chain [4]. In theory, the human rectal tissues or he-

patic tissues may contain PAHs. And presumably, the oc-
currence of rectal carcinoma and hepatocarcinoma may 
have association with PAHs in the cancer tissues.

This study was designed to detect the content of the 
PAHs in human rectal and hepatic tissues (cancer tissue 
and no cancer tissue) with the method of ultrasonic ex-
traction, solid phase extraction and clean up-high perfor-
mance liquid chromatography (HPLC) with fluorescence 
spectroscopy. Then we can confirm whether the PAHs 
exist in human rectal or hepatic tissues whether it’s re-
sponsible with rectal cancer or liver cancer.

Materials and methods 

Reagents and instruments
LC-240 HPLC (Perkin–Elmer company, USA); 250 mm 

× 4.6 mm i.d. reverse-phase C18 column (Aydac Company, 
USA); solid-phase enrichment column which packed by 
C18 (Tianjin Enrichment Technology Co., Ltd., China); 
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DL-I solid-phase extraction device (Dalian Institute of 
Chemical Physics, Chinese Academy of Sciences, China); 
H66025 Ultrasonic Cleaning Machine (Wuxi Ultrasonic 
Electronic Equipment Factory, China); CM1900 frozen 
section machine (Leica Company, Germany); benzo (a) 
pyrene, pyrene, phenanthrene, 2-methylanthracene, flu-
oranthene, chrysene, 2-methylnaphthalene were spectro-
scopically pure reagent (Fluka company, USA); methanol, 
chromatographic pure reagent; n-hexane, acetone, meth-
ylene chloride, anhydrous sodium sulfate, naphthalene 
were analytical reagent.

The preparation of the eight kinds of PAHs’ 
standard solution

Eight PAHs prepared with methanol as the solvent 
were used for the study: naphthalene: 50 µg/mL; 2-meth-
ylanthracene: 50 µg/mL; phenanthrene: 10 µg/mL; fluor-
anthene 5.0 µg/mL; pyrene: 5.0 µg/mL; 2-methylanthra-
cene: 5.0 µg/mL; chrysene: 5.0 µg/mL; benzo (a) pyrene: 
1.0 µg/mL. The standard solutions were frozen at -20 ℃ 
refrigerator for later use. They can be diluted to the ap-
propriate concentration when used. 

Specimens source and groups
Specimens were collected from the Department of Pa-

thology, The Affiliated Hospital of Medical College Qin-
gdao University, and confirmed by pathology. The rectal 
experiment was divided into three groups: the human 
rectal cancer tissue [20 cases, 9 males and 11 females, aged 
(51.1 ± 14.3) years], the adjacent tissue [20 cases, 9 males 
and 11 females, aged (51.1 ± 14.3) years], and rectal tissue 
without rectal cancer [5 cases, 2 males and 3 females, aged 

(43.3 ± 19.9) years].
The hepatic experiment was also divided into three 

groups: the human liver cancer tissue [15 cases, 9 males 
and 6 females, aged (55.4 ± 15.3) years], the adjacent tis-
sue [5 cases, 3 males and 2 females, aged (45.1 ± 13.5) 
years]. There were no statistical significances in age, sex 
ratio among the above groups.

Extraction and clean up of PAHs
Samples pre-treatment
The specimens were mashed into a paste. Assay sample 

(1.0 g) was inserted in a glass tube with 10 mL hexane 
- acetone (V:V = 1:1) and placed in an ultrasonic bath for 
30 min. The solution was centrifuged for 5 min at 2500 
rpm; the supernatant fluid was transferred into 10 mL 
glass tubes. Added hexane-acetone (V:V = 1:1) 10 mL 
into the tubes and repeated above steps. Subsequently 
the specimens were washed with three aliquots of hexane 
and the organic phase was collected, transferred into a 20 
mL separating funnel with saturated sodium sulfate solu-
tion. After 1 min shaking and 1h placing, the supernatant 
fluid was aspirated to spare and concentrated to 2 mL in 
the fume hood.

Extraction and clean up
The C18 column was washed by methylene chloride, 

and then 5 mL methanol and 5 mL water passed. Before 
the column finishing, the concentration passed and the 
elate was abandoned. After 5 mL n-hexane-dichloro-
methane (V:V = 1:1) washing, the eluate was collected and 
evaporated down to yellow powder. Then 1 mL methanol 
was added and reconstituted to a final volume of 2 mL.

HPLC condition
The mobile phase was methanol-water (V:V = 80:20); 

the flow rate was 1.5 mL/min; injection volume was 20 
µL; λ excitation was 407 nm and λ emission was 288 nm; 
the detection time was 1500 s; quantified by external 
standard; room temperature.

Statistical analysis
All values were expressed as mean ± standard error. 

PPMS 1.5 statistics software application data processing, 
variance analysis, significant level α = 0.05.

Results

 Chromatogram of eight kind of PAHs standard solu-
tion was presented in Fig. 1. Phenanthrene, pyrene, 2 - 
methyl-anthracene and benzo (a) pyrene were detected 
in all groups. Chromatogram of PAHs was presented in 
Fig. 2. Detection rate of PAHs in three rectal tissues were 
reported Table 1. Concentrations of PAHs in three rectal 
tissues were reported Table 2. From Tables 1 and 2, we 
could seen that the detection rate of pyrene and benzo 

Fig. 1 Chromatogram of eight PAHs standard solution. 1: naphthalene; 
2: dimethylnaphthalene; 3: phenanthrene; 4: fluoranthene; 5: pyrene; 6: 
2-methyl anthracene; 7: chrysene; 8: benzo (a) pyrene

Fig. 2 Chromatogram of PAHs in rectal cancer. 1: phenanthrene; 2: 
pyrene; 3: 2-methyl-anthracene; 4: benzo (a) pyrene
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(a) pyrene were all 100%, in rectal cancer tissues, adja-
cent cancer tissues, and non-cancer tissues. Philippine’s 
detection rates were 90%, 100% and 80%. 2-methyl an-
thracite’s detection rates were 85%, 75% and 40%. Con-
tent of phenanthrene was no significant difference (P > 
0.05); pyrene, 2-methyl-anthracene and benzo (a) pyrene 
in rectal cancer tissues and adjacent tissues were higher 
than non-cancer tissues, the difference was statistically 
significant (P < 0.05); four PAHs was no significant dif-
ferences in rectal cancer and adjacent tissues (P > 0.05). 
Detection rate of PAHs in three liver tissues were report-
ed Table 3. Concentrations of PAHs in three liver tissues 
were reported Table 4. From Table 4, four PAHs was no 
significant difference in liver cancer, adjacent tissues and 
non-cancer tissues (P > 0.05).

Discussion

PAHs has a trace content in the environment, but epi-
demiological studies [4, 5] show that PAHs is endued with 
a magnified biological function and toxic effect as a re-
sult of biologically cumulative effect in food chain. In our 
previous studies [6, 7], we detect PAHs in human gastric 

cancer and lung cancer, and all the cancer tissues have 
a significantly higher content than the non-cancer ones. 
In this study, we prove that PAHs can be detected in hu-
man rectal cancer tissues and it might play an important 
role in the development and progression of human rectal 
cancer.

The results show that PAHs are not found with the 
incidence of liver cancer related, which may be due to 
hepatic degradation of PAHs dictates, from the papers [8, 

9], PAHs are due to enzymatic hydrolysis of aromatic ep-
oxides by liver microsomal cytochrome P450 (CYP450) 
enzymes in the CYP1A1, 1A2 and 1B1 oxidase enzyme 
such as monoaminoxidase, then turn under the action of 
hydrolytic enzymes into the cis, trans-glycol-type com-
pounds, and further oxidize to dihydroxy epoxides by 
CYP enzyme. Then epoxides can be catalyzed by phase 
Ⅱ enzymes such as glutathione S-transferase enzymes 
and combine with glutathione covalent inactivation and 
detoxification, form into water-soluble sulfate and gluc-
uronide and excrete through the urine and feces .

PAHs is thought to be activated by CYP4501A1, a 
member of CYP450 enzyme system, and then evolve into 
carcinogenic electrophilic epoxides after enter the body. 

Table 1 Detection rates of PAHs in three rectal tissues [n (%)]
Groups n Phenanthrene Pyrene 2-methylanthracene Benzo (a) pyrene
Rectal cancer tissue group 20 18 (90) 20 (100) 17 (85) 20 (100)
Adjacent group 20 20 (100) 20 (100) 15 (75) 20 (100)
Non-cancer group 5 4 (80) 5 (100) 2 (40) 5 (100)

Table 2 Concentrations of PAHs in three rectal tissue (ng/g, χ ± s)
Groups Phenanthrene Pyrene 2-methyl anthracene Benzo (a) pyrene
Rectal cancer group 587.5 ± 121.3 907.1 ± 241.2 699.7 ± 185.7 1129.3 ± 333.9
Adjacent group 570.1 ± 103.3 820.8 ± 194.4 620.2 ± 137.8 998.3 ± 245.5
Non-cancer group 489.7 ± 96.6a 589.4 ± 107b 313.3 ± 98.6b 655.2 ± 105.4b

Comparison between groups: a F = 1.27, Q = 0.6821–2.2533, P > 0.05; b F = 4.60–5.80, rectal cancer group, adjacent group were compared with non-
cancer group: Q = 3.1018–4.7782, P < 0.05, rectal cancer group compared with the adjacent group: Q = 1.8291–2.0876, P > 0.05

Table 3 Detection rates of PAHs in three liver tissues [n (%)]
Groups n Phenanthrene Pyrene 2-methylanthracene Benzo (a) pyrene

Liver cancer group 15 13 (87) 15 (100) 12 (80) 15 (100)
Adjacent group 15 15 (100) 15 (100) 10 (67) 15 (100)
Non-cancer group 5 4 (80)  5 (100) 3 (60) 5 (100)

Table 4 Concentrations of PAHs in three liver tissue (ng/g, χ ± s)
Groups Phenanthrene Pyrene 2-methylanthracene Benzo (a) pyrene
Liver cancer group 211.2 ± 111.3 277.1 ± 186.1 189.5 ± 114.4 378.4 ± 204.5
Adjacent group 167.4 ± 92.7 220.5 ± 154.9 150.6 ± 85.6 310.7 ± 160.4
Non-cancer group 144.2 ± 69.6 159.6 ± 117.8 103.4 ± 55.2 280.9 ± 108.7
Liver cancer group, adjacent group were compared with non-cancer group: F (0.83–2.11), Q (0.4633–2.7976), P > 0.05, liver cancer group compared 
with the adjacent group: Q (1.3247–1.7172), P > 0.05
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So the activity of CYP4501A1 isoenzyme becomes the 
key to decide the carcinogenicity of PAHs [8]. The activity 
of CYP4501A1 isoenzyme can be induced by PAHs, and 
the activity increases significantly in peoples with long-
term exposure to PAHs [9]. Previous study indicates that 
people with high PAHs inductivity genotype have a high-
er risk of suffering from colorectal cancer and lung cancer 
than non-high-inductivity genotype [10, 11]. But no definite 
mechanisms of PAHs’ carcinogenicity are founded in our 
study and farther experiments about this are needed.

By present, all the detections about PAHs are limited 
in environment, food, animals and plants, and few re-
searches about the human body tissues can be founded. 
In this study, we prove that PAHs exist in human rectal 
and liver tissues with the methods of ultrasonic extrac-
tion, solid phase extraction and HPLC. Further analysis 
shows that PAHs content are higher in rectal cancer tis-
sues than non cancer ones, and there is a significant dif-
ference between each other (P < 0.05). This indicates that 
PAHs may be associated with the occurrence of rectal 
cancer and it may be one of the most important reasons 
to generate human rectal cancer. Therefore, controlling 
PAHs contamination and reducing PAHs exposure have 
an important meaning for cancer prevention.
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The liver is an important metabolic organ, and the 
studies of liver radiobiology were quite a lot. The liver 
belongs to late effective normal tissues, but previous re-
lated studies mostly concentrated on late side effects of 
the liver after the conventional fractionated radiotherapy. 
Therefore we designed to study the liver early response in 
the abdominal hypo-fraction irradiation. To provide the 
basic parameters for the clinical application of abdominal 
hypo-fraction radiotherapy, we study early changes in 
biochemical indicators and pathological features of radio-
active liver injury through the abdomen hypo-fraction 
irradiation in rats.

Materials and methods

Experimental animals and grouping
A total of 100 SPF Wistar rats (4–5 weeks old) were 

chose, male and female each half. Its body weight ranged 
from 200 to 250 g and purchased from the Qingdao Mu-
nicipal Institute for Drug Control. In natural light, we 
gave an adequate standard feed and water, then kept rats 
at room temperature of 16–20℃. The rats were randomly 

divided into control group, the 4 Gy group, 6 Gy group, 8 
Gy group and 12 Gy group (n = 20).

Irradiation methods
The rats were anesthetized by intra-peritoneal injec-

tion with volume fraction of 10% chloral hydrate (350 
mg/kg). Then the rats were fixed at the flat panel supine. 
Next, we placed the fixed rats in the simulator and out-
lined the radiation field: the upper bound for the costal 
arch edge, the lower bound for the upper edge of the iliac 
crest. We marked the radiation field of 4 cm × 2 cm on 
the surface of the body, and the remaining parts were 
blocked with the MLC. We located the satisfying rats un-
der a Varian 23EX linear accelerator with 6MV X-ray ir-
radiation. Each group exposed to the planned irradiative 
dose fractionation. Source-to-skin distance was set to 100 
cm in another plus 1 cm organization compensation, and 
X-ray dose rate was 300 cGy/min.

Testing indicators and methods
Morphological observation
Four rats were selected from each group randomly af-

ter irradiation at the end of the 2nd, 4th, 6th, 8th and 10th 
weeks. We weighed rats body and dissected its fresh liver 
tissue, then calculated the liver coefficient (organ coeffi-
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cient = [(Organ mass weight / Body weight) × 100%]. We 
put the liver tissues into 4% neutral buffered formalin 
fixed, conventional dehydration, transparent, embedded 
in paraffin sections. We observed morphological changes 
under the microscope by hematoxylin-eosin (HE) stain-
ing.

Detection of GPT and GOT
We selected four rats from each group randomly after 

irradiation at the end of the 2nd, 4th, 6th, 8th and 10th 
weeks. Rats were killed by cervical dislocation, then we 
exsanguinated 5 mL from the abdominal aorta, and leav-
ing the liver tissue. We measured GPT and GOT in arte-
rial blood centrifugation serum by automatic biochemical 
analyzer.

Bcl-2 and Bax detection
According to the kit instruction, Bcl-2 and Bax expres-

sion detected strictly by immunohistochemical method, 
using PBS buffer as negative control instead of primary 
antibody. We randomly selected five fields of vision from 
each slice under a microscope (400 times), counting 200 
cells per field of vision, and calculated the percentage of 
positive cells.

Statistical analysis
We carried out data processing by the application of 

the SPSS 13.0 and PPMS 1.5 [1] statistical software. Data 
was analyzed by using factorial design analysis of vari-
ance (P < 0.05 for the difference was significant).

Results

Changes in liver morphology
Under microscopy the hepatic lobule of the control 

group showed a clear structure and rows of hepatic cords. 
But the rat liver in exposed group were observed in vary-
ing degrees of liver cell swelling, degeneration, necrosis, 
and even fibrosis. Injury of the 12 Gy group was signifi-
cantly higher than the 4 Gy group.

Statistical analysis of liver coefficient, 
serum GPT, GOT

Compared among the groups, the results of the liver 
coefficient, the GPT, GOT in the blood showed signifi-
cant differences (the F = 11.833–781.972, P < 0. 001). Dif-
ferences were significant at different times in the same 
group (F = 20.857–264.692, P < 0.001; Tables 1–3). 

Comparison of Bcl-2 and Bax expression
The cytoplasm of Bcl-2 positive cells showed uniform 

diffuse claybank. Bcl-2 protein expression levels of the ir-
radiated groups were declining. In the 12 Gy group Bcl-2 
expression was weakly positive to negative. The differ-
ences of Bcl-2 expression were significant in each group, 
but also significant at different time points (F = 211.607, 

54.083, P < 0. 001; Table 4).
Bax positive cells mainly showed that the cytoplasm 

and some nuclei were stained yellow or claybank. The 
control group only had a small amount of Bcl-2 protein 
expression, but all irradiated groups had a considerable 
number of positive cells. Among them, the rats liver in 
12 Gy group and 8 Gy group had strong Bcl-2 protein 
expression and were stained to claybank. Compared be-
tween the groups, the results of Bax expression showed 
significant differences (F = 116.577, P < 0.001). In the 
same group differences were significant among to the 
liver dissected at different time points (F = 68.749, P < 
0.001; Table 5).

Discussion

Along with clinical application of SRT, 3D-CRT, 
IMRT, IGRT, proton therapy, fast neutron therapy, hypo-
fraction irradiation therapy is increasingly outstanding. 
Through the increase of fractionated dose, hypo-fraction 
irradiation therapy can kill cancer cells and hypoxic cells 
as much as possible to reduce tumor cell repopulation 
and improve local tumor control rate [2, 3]. However the 
incidence of normal tissue complications, especially the 
tolerance of late response tissues is a restrictively factor 
to improve tumor radiotherapy therapeutic ratio (TR) [4]. 
In the radiotherapy of abdominal tumors such as gastro-
intestinal, liver and gallbladder, the liver is an important 
involving organ of dose-limiting, and its tolerability of ra-
diotherapy, is a valuable discussion of radiobiology [5]. Re-
cent experience from a Canadian study [6] highlights the 
feasibility, safety, and efficacy of this strategy: 31 patients 
with HCC, Child-Pugh class A, were treated with highly 
conformal RT, and the 9-month in-field local control rate 
was 78%, with a median survival of 11.0 months. Mateen 
studied the feasibility of concomitant chemoradiation us-
ing gemcitabine in primary liver cancer, and confirmed 
that concomitant gemcitabine and ERT is a feasible op-
tion with moderate toxicity in advanced HCC [7].

At present we search for the study of the problem, espe-
cially in basic experimental research rarely. In this study, 
the Wistar rats received abdominal X-ray hypo-fraction 
irradiation in accordance with the planned fractionated 
doses. We observed the changes of the liver morphology, 
function and apoptotic protein expression of Bcl-2 and 
Bax, to investigate the early radiobiological effects of rats 
liver and its possible mechanism.

We found morphological changes of the experiment 
samples: (1) With naked eyes, rat liver surface and the 
cut surface shows different extent of dark red. The higher 
the fractionated dose, the more obvious these changes; 
(1) under the microscope, pathological sections of 6 Gy, 8 
Gy and 12 Gy group see the expansive veins and sinusoi-
dal congestion, hepatic venous occlusive disease (VOD), 
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Spotty necrosis, necrosis, the increase of collagen fibers 
at portal area and around the central vein. Among the 
exposed groups, morphological changes appeared in the 
12 Gy group first. It indicated that the liver morphologi-
cal injuries were aggravated with the increase of fraction-

ated doses in the same equivalent total dose. In the same 
group, liver morphological change was progressively 
increased with the increase of total exposure. It caused 
by the increase of collagen fibers after liver cell necrosis. 
The experimental results is consistent with the four stages 

Table 1 Comparison of liver coefficient (χ/%, χ ± s)
Groups 2nd week 4th week 6th week 8th week 10th week
Control 1.31 ± 0.20 1.40 ± 0.28 1.26 ± 0.14 1.32 ± 0.16 1.27 ± 0.10
4 Gy 1.27 ± 0.47 1.26 ± 0.14 1.19 ± 0.07 1.09 ± 0.11 1.05 ± 0.03
6 Gy 1.28 ± 0.11 1.25 ± 0.07 1.25 ± 0.13 1.09 ± 0.02 1.04 ± 0.05
8 Gy 1.35 ± 0.52 1.29 ± 0.17 1.13 ± 0.06 1.00 ± 0.07 0.94 ± 0.05
12 Gy 1.32 ± 0.09 1.26 ± 0.14 1.15 ± 1.00 0.96 ± 0.03 0.85 ± 0.06
Liver coefficient between groups at the same time point, F = 11.833, P < 0.001; Liver coefficient within the group at different time points, F = 28.822,  
P < 0.001

Table 2 Comparison of GPT (c/μmol·L–1, χ ± s)
Groups 2nd week 4th week 6th week 8th week 10th week
Control 55.63 ± 4.16 57.60 ± 3.49 57.00 ± 4.20 56.77 ± 1.07 56.65 ± 3.13
4 Gy 55.20 ± 2.77 59.00 ± 1.00 61.45 ± 6.00 63.40 ± 3.29 64.60 ± 8.46
6 Gy 63.40 ± 3.64 66.80 ± 4.49 70.40 ± 4.39 72.40 ± 5.85 76.40 ± 5.68
8 Gy 69.00 ± 3.65 72.80 ± 8.22 76.00 ± 6.89 77.20 ± 5.06 79.80 ± 5.40
12 Gy 65.00 ± 2.55 71.20 ± 1.92 83.20 ± 5.31 86.00 ± 4.49 97.00 ± 4.30
GPT between groups, F = 77.636, P < 0.001; GPT at different time points, F = 20.857, P < 0.001

Table 3 Comparison of GOT (c/μmol·L–1, χ ± s)
Groups 2nd week 4th week 6th week 8th week 10th week
Control 6. 64 ± 0.39 6. 18 ± 0.23 6. 31 ± 0.47 6. 52 ± 0.53 6. 32 ± 0.44
4 Gy 8. 64 ± 0.91 9. 71 ± 0.42 10.62± 0.48 12.04 ± 0.29 13.01 ± 0.97
6 Gy 9. 50 ± 0.60 10.31 ± 0.76 11.34 ± 0.42 13.14 ± 0.17 14.42 ± 1.28
8 Gy 9. 85 ± 0.47 12.12 ± 0.33 13.48 ± 0.76 15.06 ± 0.40 17.39 ± 1.05
12 Gy 10.42 ± 0.61 14.46 ± 0.49 16.42 ± 0.48 18.33 ± 0.50 20.91 ± 1.04
GOT between groups, F = 781.972, P < 0.001; GOT at different time points, F = 264.692, P < 0.001

Table 4 Comparison of Bcl-2 protein expression (χ/%, χ ± s)
Groups 2nd week 4th week 6th week 8th week 10th week
Control 35.40 ± 4.16 34.60 ± 2.79 34.40 ± 4.15 36.40 ± 1.14 35.40 ± 2.60
4 Gy 32.00 ± 2.23 26.89 ± 2.05 24.60 ± 2.07 20.60 ± 2.40 19.40 ± 2.70
6 Gy 28.60 ± 2.07 24.40 ± 2.41 21.60 ± 2.80 20.60 ± 1.12 17.60 ± 2.07
8 Gy 24.00 ± 2.55 23.60 ± 1.82 21.80 ± 1.30 17.40 ± 1.81 15.20 ± 1.30
12 Gy 22.80 ± 2.39 21.60 ± 1.51 17.00 ± 1.87 14.00 ± 2.00 12.00 ± 1.58
The differences of Bcl-2 expression were significant between groups (F = 211.607, P < 0.001 ); The differences of Bcl-2 expression were significant in 
each group (F= 54.083, P < 0.001 )

Table 5 Comparison of Bax protein expression (χ/%, χ ± s)
Groups 2nd week 4th week 6th week 8th week 10th week
Control 12.80 ± 1.64 13.60 ± 1.14 13.40 ± 2.07 13.40 ± 1.67 14. 0 ± 1.87
4 Gy 14.20 ± 1.30 16.60 ± 1.81 20.40 ± 1.94 21. 2 ± 1. 92 24.40 ± 2.51
6 Gy 14.80 ± 3.19 16.00 ± 2.64 21.00 ± 1.50 24.00 ± 1.58 25.00 ± 1.58
8 Gy 19.80 ± 1.64 20.00 ± 2.00 22.00 ± 1.58 25.60 ± 3.04 29.80 ± 2.77
12 Gy 19.40 ± 1.14 22.60 ± 2.41 24.80 ± 2.59 27.60 ± 2.07 30.20 ± 1.92
The differences of Bax expression were significant between groups (F = 116.577, P < 0.001); The differences of Bax expression were significant in each 
group (F = 68.749, P < 0.001)
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summary of the pathological development of radioactive 
liver injury [8]. The statistics show that the damage of the 
liver lobule after irradiation Presents a dose-and-time de-
pendent curve. The fatal injury of a large number of liver 
cells necrosis is irreversible, leading the development of 
liver injury to the direction of radioactive liver fibrosis.

GPT, GOT are specific serological markers to reflect 
impaired liver function. Impaired liver function because 
of liver cell inflammation and necrosis will lead to the 
GPT and GOT significantly higher, and GOT change is 
more significant. We considered that GPT is found pri-
marily in non-mitochondrial of the liver cells, 80% of 
GOT present in the mitochondria of liver cells. Larger ra-
diation damage to the mitochondria resulted in the release 
of mitochondrial GOT [9]. In this study changes in liver 
function is consistent with changes in liver morphology. 
This indicates that a single large-dose caused liver tissue 
to reduce the radiation tolerance.

Bcl-2 gene family is one of the major regulatory genes 
of apoptosis in mammalian cells, playing an important 
role in the X-ray-induced apoptosis process. The ratio of 
anti-apoptotic and pro-apoptotic protein in Bcl-2 family 
is the key to determine the cells sensitivity to death sign 
[10]. Bcl-2 is one of the strongest anti-apoptotic effects ever 
found. Bax is also one of the members of the family, but 
its role is to induce apoptosis. Therefore, Bcl-2/bax whom 
displays the ratio of the pro-apoptotic and anti-apoptotic 
forces determine the sensitivity of cells to apoptotic stim-
uli. Many studies have shown that Bcl-2/Bax involved in 
irradiative damage to normal cells and was significantly 
related to cell apoptosis [11]. Our results show that hypo-
fraction irradiation can up-regulate expression of Bax and 
down-regulate expression of bcl-2 in Wistar rat liver. 
The decrease of bcl-2/bax ratio suggested that hepatocyte 
apoptosis may be related to bcl-2/bax.

In summary, the liver tissue damage caused by the ir-
radiation may be related to highly expressed apoptotic 

protein Bax and low expression of apoptosis protein Bcl-
2. The severity of their damage shows a dose-and-time 
dependent curve. Regarding to the reduced radiation 
tolerance of liver tissue caused by increasing the single 
split dose, we should try to improve the accuracy of ra-
diotherapy to reduce the exposure of normal liver tissue. 
We need pay special attention to the protection of the 
liver tissue especially in hypo-fraction radiotherapy. 
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Thyroid cancer rate appears to be rising distinctly year 
by year. Differentiated thyroid carcinoma (DTC) is the 
most common type, accounting for 89% [1, 2] of thyroid 
malignancy, in which papillary thyroid carcinoma (PTC) 
is the most frequent endocrine cancer. Therefore, people 
pay more attention to the treatment and prognosis of 
postoperative patients with PTC. Currently, it is general 
acknowledged that the radioiodine (131I) treatment is used 
to remove postoperative residual thyroid tissues and me-
tastasis and recurrence. In 2002, Union International Con-
trol Cancer (UICC) published the latest edition of clinical 
stages. It is very necessary to understand if they are dif-
ferent about the effect of 131I therapy of different clinical 
stages in postoperative PTC patients. 87 cases who had 
undergone high doses of 131I therapy were retrospectively 
reviewed from 2004 to 2011 in our hospital. The aim of 
this study was to compare the effect of 131I therapy of dif-

ferent clinical stages in postoperative PTC patients. 

Patients and methods 

Patients 
Eighty-seven PTC patients (21 males, 66 females; age 

rang: 6–74 years; mean age: 40 years) were proved patho-
logically after removing primary tumor and undergoing 
total or subtotal thyroidectomy along with neck lymph 
node. Forty-eight cases had undergone total thyroidec-
tomy, and 39 cases subtotal thyroidectomy. It was 1–24 
months from postoperative to the first 131I remnant abla-
tion therapy, average 4 months. They were followed up 
for 2–4 years, including 2 dead cases. One case of III stage 
died of pancreatic cancer and 1 case of IV died of un-
known causes.

Comparative analysis of therapeutic efficacy of 131I  
in different clinical stages postoperative patients with 
papillary thyroid carcinoma
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Abstract Objective: The aim of this study was to compare the effect of 131I therapy of different clinical stages in postopera-
tive patients with papillary thyroid carcinoma (PTC). Methods: Eighty-seven PTC patients after surgery ablated with high 
doses of 131I from 2004 to 2010 were retrospectively reviewed. The efficacy of 131I therapy was assessed by three diagnostics 
that serum thyroglobulin (Tg) was normal or significantly reduced, 131I whole body scan (131I-WBS) was negative or the metas-
tases shrank or the number of them decreased and new metastases was not found in cervical ultrasound examination. The 
χ2 test was used to analyze 3 factors which might affect the therapeutic efficacy of 131I in patients of different clinical period, 
including different surgical ways (total or subtotal thyroidectomy along with half or double sides neck lymph node dissection), 
age (< 45 years and ≥ 45 years) and ablative 131I dose. Results: Of 87 patients, the effective rate of 46 patients I stage was 
89.13% (41); the effective rate of 22 cases III stage was 77.27% (17); the effective rate of 19 cases IV stage was 36.84% (7). 
The corresponding intra-groups statistical difference of 3 stages was significant by χ2 test (χ2 = 1.72, 19.03, 6.87; P > 0.25, 
P < 0.005, P < 0.01). The effective rate was 91.67% (44) in 48 cases undergoing total thyroidectomy; the effective rate was 
53.85% (21) in 39 patients undergoing subtotal thyroidectomy. There was a significant difference between the two groups 
above by χ2 test (χ2 = 16.291; P < 0.005). Conclusion: The efficacy of 131I ablation of stage I and stage III in postoperative 
PTC patients was almost alike, while the efficacy of stage IV descended markedly. The results was mainly determined by 
residual thyroid tissue size because of different surgical modus.
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Clinical stage and ablative 131I dose
According to the Sixth Edition (latest edition) TNM 

stage recommendations of the 2002 UICC and the op-
eration records and pathological results, 87 patients were 
classified to different clinical stages, 46 cases belong to I 
stage, 0 case II, 22 cases III, 19 cases IV. Forty-one cases 
of I stage were effective and their mean therapeutic dose 
was 8.14 GBq (rang 3.7–18.5 GBq). Seventeen cases of 
III stage and 7 cases of IV stage were effective and their 
mean therapeutic doses were 6.56 GBq (range 3.7–14.8 
GBq), and 13.32 GBq (7.4–18.5 GBq), respectively.

Methods of radioiodine therapy
Before 131I therapy, all the patients were required to 

withdraw thyroxine for at least 4–6 weeks, take a no-
iodine diet, and stop using any drug with iodine. Some 
routine examinations including blood routine test, renal 
function, hepatic function, cervical ultrasound, serum 
FT3, FT4, TSH, TG and TgAb were performed. According 
to the guidelines for thyroid cancer of 131I ablation in the 
American Thyroid Association 2009, the first 131I abla-
tive doses range of remnant thyroid tissue was 2.96–3.7 
GBq (6 years for 2.59 GBq). The doses of 131I were given 
3.7–7.4 GBq for eliminating lymph node metastases. The 
mean therapeutic times of all cases was 2.3 times (range 
1–5 times). All the patients were observed for 5–7 days 
after 131I therapy and then underwent 131I whole body 
scan (131I-WBS) to estimate the 131I uptake of the remnant 
thyroid and metastases. If there were metastases, the pa-
tients would be considered to reuse 131I therapy after 3–6 
months.

Assessment of therapeutic results
Negative serum Tg and 131I-WBS were marked as 

cured; negative serum Tg and shrink of focus or reduc-
tion of the number of metastases in 131I-WBS were looked 
as improved; serum Tg reduction and no changing of the 
size or the number of metastases in 131I-WBS and no find-
ing new metastases in neck ultrasound were indicated 
stable; higher blood Tg, appearance of new metastases or 
the size increase of original metastases or the death were 
considered as treatment failure.

Statistical analysis
This retrospective study was analyzed by χ2 test.

Results 

Therapeutic efficacy of 131I in different clinical 
stages

The intra-stages statistical difference of 3 stages above 
was significant by χ2 test (χ2 = 19.558, P < 0.005). The 
total effective rate of I stag was 89.13% and it was higher 
than that of III and IV stages. The therapeutic efficacy 

of 131I was no significant difference between I stages and 
III stages (χ2 = 1.72, P > 0.25, while there was significant 
difference between I and IV, III and IV (χ2 = 19.03, 6.87, 
P < 0.005, P < 0.01; Table 1).

Therapeutic efficacy of 131I and surgical ways
The effective rate was 91.67% in 48 patients undergo-

ing total thyroidectomy. It was higher than the effective 
rate of the 39 cases undergoing subtotal thyroidectomy. 
There was statistically significant difference in surgical 
ways between the 2 groups above (χ2 = 16.291, P < 0.005; 
Table 2).

Therapeutic efficacy of 131I and different age
In 38 patients of < 45 years, the effective rate was 

86.84%. In 49 patients of ≥ 45 years, the effective rate was 
65.31%. There was statistically significant difference in 
age between the 2 groups (χ2 = 5.254, P < 0.05; Table 2).

Discussion

PTC was characterized with distinctive features of 
multi-centricity [3–5]. 38%–87% of PTC patients were 
found microscopic lesions in the contralateral lobe [6, 7]. 
There are still 40%–45% [8] residual lesions after opera-
tion. It has been reported in the literature that 80%–87% 
DTC still remain normal thyroid 131I uptake function [9]. 
Local and distant metastases were also commonly found 
in some patients before surgery, and most of the metasta-
sis could uptake 131I. Therefore, 131I can effectively elimi-

Stages Effect Failure Effect rate 
(%)Cured Improved Stable

I 22 11 8 5 89.13
III 5 10 2 5 77.27
IV 0 2 5 12 36.84
Total 27 23 15 22

Table 1 Therapeutic efficacy of 131I in different clinical stages (n)

Surgery modus and age n Effect Failure Effect 
rate (%)

Surgery modus
Total thyroidectomy (TT) 48 44 4 91.67

Simple TT 12 12 0
TT + half side neck lymph node 24 24 0
TT + double sides neck lymph node 12 8 4

Subtotal thyroidectomy (STT) 39 21 18 53.81
Simple STT 17 11 6
STT +half side neck lymph node 15 8 7
STT+half sides neck lymph node 7 2 5

Age (years)
< 45 38 33 5 86.84
≥ 45 49 32 17 65.31

Table 2 Therapeutic efficacy of 131I in surgical ways and age (n)
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nate thyroid remnant and postoperative metastasis.
According to the Sixth Edition (latest edition) TNM 

stage recommendations of the 2002 UICC [10], PTC is di-
vided into four stages. The therapeutic effect of 131I varies. 
The results of this study show 131I treatment effect is simi-
lar in I and III patients. While the curative effect of IV 
PTC patients was significantly lower than that of I stage 
and III stage. This suggests that it should be different for 
stage IV patients in 131I treatment method, 131I dose and 
treatment cycle time. It may be appropriate to increase 
the dose of 131I therapy and shorten interval time. Because 
PTC patients develop easily lymph node metastasis in 
early stage, II cases of ≥ 45 years are less. PTC patients of 
< 45 years have been diagnosed and treated before the oc-
currence of distant metastases with enhancement of their 
health awareness, which is the reason of lack of II stage 
patients. It was also reported that II stage PTC patients 
had the best therapeutic efficacy of 131I [11] and their age 
and pathological types did not affect the results. Although 
there was no II stage in the 87 PTC patients, II stage was 
involved in the result of I stage and III stage. So we believe 
the result is in concordance with the literature above. 

There are different lesion sizes, encroachment out-
side thyroid and lymph node metastasis or distant me-
tastasis in different clinical stages, so their surgical ways 
are different. The therapeutic efficacy of 131I of the total 
thyroidectomy is superior to the efficacy of the subto-
tal resection (P < 0.005). In this study, the results show 
that the volume of residual thyroid tissues is crucial in 
131I therapy. As PTC patients of stages I and III have no 
or light encroachment outside thyroid and lymph node 
metastasis is limited, the number of total thyroidectomy 
patients is larger and the therapeutic efficacy of 131I is 
better. While IV stage patients could not undergo total 
thyroidectomy with distinct infiltration to surrounding 
tissue, vascular encroachment and lymph node metastasis 
or distant transfer. Therefore, it increased distantly the 
difficulty of 131I treatment in post-operation patients. This 
was an important reason that the therapeutic efficacy of 
131I of stage IV was significantly lower than that of stage 
I and III. We believe that the difference of the efficacy 
of 131I in different clinical stages distantly correlates with 
operation approach. Thus, surgeons would be proposed to 
refer to the related reference guide to enforce surgery for 
PTC patients [12, 13] (such as the diagnosis and treatment 
guidelines of American Thyroid Association Thyroid 
nodules and DTC) and resect thyroid tissue as much as 
possible under the premise of no damaging to the para-
thyroid glands tissue. This can improve the therapeutic 
efficacy of 131I.

It has been reported that the treatment effect in PTC 
patients of < 45 years is better than that of ≥ 45 years old 
patients [11]. Some scholars also believed that age did not 
affect the therapeutic efficacy of high-dose 131I treatment 

[14]. In this study, the therapeutic efficacy of < 45 years 
old patients was good, mainly because they were all in I 
stage. Their total removal rate was high and residual focus 
was small and the treatment efficacy increased obviously. 
So we believe that age is not the primal influence factor 
in the therapeutic efficacy of 131I treatment. In 87 cases, 
a 37 years old PTC patient of stage I was performed the 
total resection, but she began to use 131I treatment after 24 
months. Although she used 5 times, she still developed 
pulmonary metastases and delayed efficacy. It is evident 
that the first 131I ablative time can also affect 131I ablative 
efficacy. So we propose that PTC patients, whose focus 
diameter is > 4 cm or < 4 cm along with external thyroid 
invasion or distant metastases, should use 131I treatment 
after operation as early as possible. This can enhance 131I 
treatment efficacy in some extent.

It is worth to discuss how 131I ablative dose affects 
the treatment effect. Some scholars have suggested that 
high-dose 131I was used for several times to improve the 
efficacy [15, 16], but in this study the mean total dose of 131I 
thyroid remnant and metastases were 8.14 GBq and 6.56 
GBq in the effective patients of stage I and III. There was 
a better efficacy that the PTC patients were used 3.7–5.5 
GBq after 131I thyroid remnant. The view is concordance 
with the other study [17]. The therapeutic mean dose of 
IV patients is 13.32 GBq due to big residual thyroid tis-
sue and distant metastases. It was higher than that of I 
stage and III stage, but the therapeutic efficacy of stage 
IV was not been changed. That is to say that 131I ablative 
dose is not a main factor to affect 131I curative effect, but 
we may adjust adequately the dose of 131I to achieve the 
purpose of therapy according to the different feature of 
PTC patients.

By comparison the therapeutic efficacy of 131I in dif-
ferent clinical stage, the nuclear medicine workers must 
read carefully the operation records and consider firstly 
residual thyroid tissue size to make a treatment plan for 
patients. Thus blind treatment will be avoided.
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Breast cancer is the most common malignant tumor 
in women, as the second leading cause of cancer-related 
death in the world. In an aging population an increasing 
number of breast cancers is diagnosed in elderly women. 
In western countries, about 43% of the newly diagnosed 
breast cancer patients are aged more than 65 years [1, 2]. 
Hence, breast cancer has been severely threatening the 
health and life of elderly women. In 2008, more than 
15% of patients with breast cancer in China were aged 
65 years or older at the time of diagnosis [3]. It is remark-
able that the tumor biology, physiological and psycho-
logical features appear to be different in elderly patients 
with breast cancer than in younger ones, and until now, 
there is no adherence guideline improving breast cancer 
cure and care in the elderly in the same way as expected 
in younger population [4]. Therefore, it is important to 
recognize above mentioned facts, and eventually guide 
elderly patients with breast cancer toward the most ap-
propriate treatment strategies. 

Patients and methods

General data
Between January 1992 and December 2008, 98 women 

with breast cancer (stages I–II) were treated with sur-
gery in our hospital (Department of Oncological Surgery, 
The Affiliated Hospital of Logistics College of Chinese 
People’s Armed Police Force, Tianjin, China). Their ages 
ranged from 65 to 89 years (median, 71 years). The pa-
tients all had pathologically confirmed, 64 cases (65.3%) 
combined with cardiac-cerebral vascular disease, diabe-
tes and chronic respiratory disease; 20 cases (20.4%) com-
bined with two more diseases. Breast cancer was defined 
according to WHO Histological Classification of Breast 
Cancer (2003), the six edition of the tumour node me-
tastasis (TNM) classification from AJCC. The clinical and 
pathological features were shown on Table 1.

Surgical methods
Fifty-two patients received modified radical mastec-

tomy, among them, 15 cases with preservation of the pec-
toralis major muscle, 37 cases with preservation of both 
the pectoralis major and minor muscles, axillary dissec-
tion consisted of removal of the lymph nodes at level II 

Clinical outcome analysis of 98 elderly women with 
early-stage breast cancer undergoing modified radical 
mastectomy or simple mastectomy
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Abstract Objective: The aim of our study was to analyze the clinical results and prognosis for early elderly patients after 
surgery and to explore the rational treatment. Methods: Between January 1992 and December 2008, 98 early elderly breast 
cancer patients aged ≥ 65 years were treated with surgery, of which 52 patients received modified radical mastectomy and 
46 patients received simple mastectomy. Results: Sixty-four (65.3%) patients had comorbidities including coronary heart 
disease, hypertension, diabetes, etc. After a median follow up of 56 months (21 to 280 months), the 5-year cumulative survival 
rate of breast modified radical mastectomy group and mastectomy group were 84.0% and 82.7%, separately (P = 0.653). 
The 5-year recurrence rate were 3.8% and 8.1%, separately (P = 0.504). Conclusion: The simple mastectomy is suitable 
for the treatment of early elderly breast cancer patients for its lower complication and recurrence rate. Early old women with 
breast cancer may be safely treated by simple mastectomy. Our findings suggest that modified radical mastectomy does not 
significantly increase the overall survival.
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and III. Simple mastectomy was performed in 46 cases.

Postoperative adjuvant chemotherapy
Thirty-three (33.6%) patients received adjuvant 

chemotherapy includes cyclophosphamide/metho-
trexate/5-fluorouracil (CMF), cyclophosphamide/
doxorubicin/5-Fluorouracil (CAF) or cyclophosphamide/
Epirubicin/5-Fluorouracil (CEF) regimen. Twenty-four 
(24.4%) patients received radiotherapy after operation 
or radiotherapy, 41 (41.8%) patients were treated with 
Tamoxifen or aromatase inhibitors (oral route) for 5 
years.

Statistical analysis
SPSS 13.0 statistical analysis software was used. Dif-

ferences in characteristics and adherence to guidelines 
between the two age groups were analyzed by means of 
Pearson’s χ2 test. Curves for overall survival were esti-
mated by the Kaplan-Meier method and compared using 
the Log-rank test. P < 0.05 was regarded as statistically 

significant difference.

Results

Ninety-eight patients were begun to follow-up after op-
eration, with a median duration of follow up of 56 months 
(21–280 months). Two patients who received modified 
radical mastectomy had bone metastasis (after 23 months) 
and lung metastasis (after 24 months), respectively. One 
patient developed a local relapse 25 months after mastec-
tomy, and then treated with local excision and endocrine 
therapy. There are 3 patients deaths from breast cancer, 
2 patients deaths from cranial vascular disease, and other 
patients were survival without tumor. Among patients 
who received simple mastectomy, 3 cases developed a 
local relapse after 14, 37 and 65 months, respectively; 2 
cases were treated with local excision, 1 case was treated 
with nothing, 1 case received letrozole; 3 patients devel-
oped lung metastasis, brain metastases and bone metasta-

Table 1 The clinical and pathological features of 98 elderly breast cancer patients
Clinical features n (%) Modified radical mastectomy group Mastectomy group P
Age (years) > 0.05

65–69 40 (40.8) 23 17
70–79 47 (48.0) 25 22
80–89 11 (11.2) 4 7

TNM stage > 0.05
I 28 (28.6) 11 17
II 70 (71.4) 41 29

Histologic type > 0.05
Infiltrating ductal carcinoma 64 (65.3) 37 27
Intraductal papillary carcinoma 10 (10.2) 4 6
Adenocarcinoma 12 (12.2) 7 5
Other carcinoma 12 (12.2) 5 7

Histological grade > 0.05
I + II 50 (86.2) 24 26
III 8 (13.8) 6 2
Indeterminate 40 22 18

Estrogen receptor > 0.05
+ 66 (81.5) 36 30
– 15 (18.5) 10 5
Indeterminate 17 6 11

Progesterone receptor > 0.05
Positive 55 (69.6) 30 25
Negative 24 (30.4) 15 9
Indeterminate 19 6 13

Her-2 > 0.05
Positive 9 (13.0) 4 5
Negative 60 (87.0) 31 19
Indeterminate 29 11 18

No. of positive axillary lymph nodes
0 43 (82.7)
1–3 8 (15.4)
≥ 4 1 (1.9)
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sis, respectively; there are 5 patients deaths from breast 
cancer, 5 patients deaths from other diseases, and other 
patients were survival without tumor. There were no sig-
nificant differences between the 2 groups in terms of age, 
TNM stage, histologic type, histological grade, estrogen 
receptor (ER), progesterone receptor (PR) and Her-2 (P > 
0.05; Table 1). The 5-year cumulative survival rate of the 
2 groups were 84.0% and 82.7% respectively; the 5-year 
recurrence rate were 3.8% and 8.1% respectively, all of 
them had no significant differences between the 2 groups 
(P = 0.653 and 0.503; Fig. 1). 

Discussion

Breast cancer incidence increases with age, and as 
the China population ages, is becoming more common. 
Comparison to younger, the invasiveness of tumor cells 
in elderly patients is relatively weak and expression of 
HER-2 is lower [5]. Noticing the disease course of elderly 
breast cancer, it makes slower progress than younger. Ac-
cording to ER and PR evaluation, the double positive rate 
is higher in elderly patients [6]. Similarly, our study indi-
cated that the proportion of elderly patients with ER and 
PR-double positive is 70.4% (n = 69), and the proportion 
of double-negative is 11.2% (n = 11). In addition, elderly 
patients have a great incidence of comorbidity, includ-
ing pulmonary diseases, cardiac-cerebral vascular diseases 
and diabetes, and therefore treatment options may dif-
fer. Much more elderly patients are less likely to receive 
breast cancer surgery, radiation or chemotherapy. In this 
work, the proportion of comorbidity in elder women pa-
tients is 65.3%. Currently, there is no standard treatment 
mode in elderly breast cancer therapy. To decide on the 
most suitable therapeutic strategy, think about many fac-
tors besides age is necessary [6]. 

The treatment of breast cancer has advanced consider-
ably in the last two decades due to detection technique 
and especially with the development of alternative surgi-
cal approaches [7]. Primary therapy for early-stage breast 
cancer in elderly people should be modified radical mas-
tectomy. The current evidence established that breast 
cancer is one of the systemic diseases, so local therapy 
is not enough. Multiple studies indicated that elderly 
women should receive less-aggressive surgery, including 
minimally invasive and fewer axillary dissections. Fisher 
et al [8] reported that lumpectomy followed by breast ir-
radiation continues to be appropriate therapy for women 
with early breast cancer. Hughes et al [9] investigated that 
Lumpectomy plus adjuvant therapy with tamoxifen alone 
is a realistic choice for the treatment of women 70 years 
of age or older who have early, ER-positive breast cancer. 
Above mentioned studies suggested that modified radical 
mastectomy plus systemic therapy is an effective treat-
ment for elderly women with early breast cancer. Ge et 

al [10] analyzed the clinical outcome of 166 aged women 
with breast cancer who were all treated by operation. The 
overall postoperative 5-year survival rates with I stage or 
II stage patients were 89.1% and 60.2%, respectively. It 
is similar that the 5-year survival rates of patients treated 
with pure mastectomy is 82.7% in our study, however, 
the 5-year survival rates of modified radical mastectomy 
group is 84%. There were no statistical differences be-
tween two groups who were treated with modified radi-
cal mastectomy or pure mastectomy. 

Axillary lymph node dissection (ALND) has been 
recommended treatment for breast cancer patients with 
early lymph node metastasis. ALND was thought to offer 
prognostic information, prevent axillary local recurrence, 
and possibly seriously influence the quality of patients’ 
life by many other postsurgical complications. Martelli 
et al [11] performed a randomized trial comparing axillary 
dissection to no axillary dissection in older patients with 
T1N0 breast cancer. Their result suggested that older 
patients with T1N0 breast cancer can be treated by con-
servative breast surgery and no axillary dissection with-
out adversely affecting breast cancer mortality or 5-year 
overall survival rates. Odendaal et al [12] indicated that a 
conservative approach to treating breast cancer patients 
was adopted for those more than 70 years of age with T1-
3 and small localized T4b N0-1 lesions. Tumor excision or 
simple mastectomy with tamoxifen offers sufficient tu-
mor control for elderly patients. Axillary dissection and 
breast or chest wall radiotherapy can safely be omitted, 
thereby greatly reducing health care resource utilization. 
In our study, pathologic analysis after ALND has been 
shown that the negative rate of lymph node metastasis is 
82.7%, and only 17.3% of all patients with lymph node 
metastasis. Among them, 8 patients involved 1 to 3 lymph 
nodes, and one patients had 4 lymph node involving. The 

Fig. 1 Survival curves of elderly breast cancer patients received breast 
surgery
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results suggested that the modified radical mastectomy 
without ALND may be an appropriate therapeutic strat-
egy for elderly breast cancer patients. 

Hormonotherapy has certain curative effects and only 
some slight side effects in breast cancer. Because the ex-
pression level of hormone receptor is higher in elderly 
patients, the hormonotherapy has showed important 
position of breast cancer treatment. Hughes et al [9] in-
vestigated that Lumpectomy plus adjuvant therapy with 
tamoxifen alone is a realistic choice for the treatment of 
women 70 years of age or older who have early, ER–posi-
tive breast cancer. Third-generation aromatase inhibitors 
have proven to be superior to tamoxifen in terms of time 
to disease progression in patients with hormone receptor 
positive status and, nowadays, are used in the adjuvant 
and neoadjuvant settings and first-line therapy for elderly 
breast cancer patients. A recent study reported that aged 
ER+/PR– patients who tend to be resistant to tamoxifen 
treatment, but has more sensitive to letrozole [13]. Select-
ing the appropriate chemotherapy for elderly women 
with resected breast cancer may be the most challenging 
aspect of treating this patient population. Therefore, it is 
paramount to weigh the treatment’s potential to reduce 
risk with aged patients’ life expectancy independent of 
breast cancer and the potential toxicity of the therapy. 
The National Comprehensive Cancer Network has rec-
ommended the hormonotherapy to breast cancer patients 
who aged more than 70 years old if their have hormone 
receptor positive tumors. But most eventually develop 
hormone resistance or metastatic breast cancer such as 
hormone receptor negative or lymph node metastasis, the 
systemic chemotherapy is required.
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Node status is an important prognostic factor for pa-
tients with breast cancer [1, 2]. There is a strong correlation 
between increasing positive lymph node (LN) count and 
decreasing prognosis. It is common that the pN stage is 
divided into four groups according to the positive axil-
lary LN count (0, 1–3, 4–9, ≥ 10 involved nodes). This 
classification has been introduced by the American Joint 
Committee on Cancer (AJCC) for the primary therapy of 
breast cancer [3]. But the pN staging with inadequate num-
ber of the axillary LN can not reflect the true LN status. 
The type of adjuvant systemic therapy and the decision 
for postmastectomy radiotherapy depend on the accurate 
pN staging. Some authors investigated the LN ratio ex-
cluding the positive LN count, and a prognostic value for 
the ratio has been suggested [4–7]. The negative LN count 
is clearly relevant with the number of the LN and the LN 
ratio. There is comparatively little study on the relation-
ship between the negative LN count and the survival. To 
improve the understanding of the relationship between 
the LN count and the survival, we designed this study to 

examine the impact of the negative LN count on survival 
of the breast cancer patients with the axillary LN dissec-
tion. 

Patients and methods

Patients
From January 2001 to December 2005, 1038 patients 

with stage pT1–2N0–1 breast cancer underwent axillary 
LN dissection and multidisciplinary treatment. Patients 
who received preoperative chemotherapy or underwent 
axilla-conservative surgery were excluded. The tumors 
were classified as pT1–2N0–1M0 according to the TNM stag-
ing system of the AJCC. Patients within each AJCC group 
(T1–2N0M0, T1–2N1M0) were divided into quartiles based 
on the negative lmph node count. The clinical and his-
topathological data of the subgroups were collected and 
entered into a computer database. The histopathological 
features included the tumor size, pathological categories, 
tumor differentiation, histological grade, lymphovascular 
permeation, expression of ER/PR, the negative LN count. 
All patients were followed up every three or six months 
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Abstract Objective: The purpose of this study was to evaluate the impact of the negative lymph node (LN) count on the 
survival of the breast cancer patients in early stage after the axillary dissection. Methods: The breast cancer patients with 
T1–2N0–1M0 stage between January 2001 and December 2005 in Jiangsu Cancer Hospital, who underwent the axillary LNs 
dissection, were enrolled in this study. We analyzed the data of these patients including information of follow-up and postop-
erative pathological results. All patients were divided into two groups according to the axillary LN status and each group was 
divided into four subgroups according to the negative LN count. Cox regression analysis was performed to screen the patho-
logical factor including the negative LN count on the survival and to compare the different negative LN count on the survival. 
Results: COX proportional hazard regression model showed that the survival of the breast cancer was significantly associ-
ated with the negative LN count. In T1–2N0 group, when the negative LN count was 3 or less, 4 to 5, 6 to 9 and 10 or more, 
the median survival time was (82.6 ± 4.1) months, (101.5 ± 1.3) months, (104.7 ± 1.0) months, and (110.5 ± 0.9) months 
respectively (P < 0.05). In T1–2N1 group, when the negative LN count was 6 or less, 7 to 8, 9 to 10 and 11 or more, the median 
survival time was (95.4 ± 1.9) months, (101.8 ± 1.1) months, (104.9 ± 1.0) months, and (106.5 ± 0.9) months respectively (P 
< 0.05). Conclusion: The negative LN count can reflect the adequacy of the axillary dissection. Increasing negative LN count 
is independently associated with improved survival in pT1–2N0M0 or pT1–2N1M0 staging breast cancer patients. The negative LN 
count should be considered for incorporation into staging for breast cancer with the axillary LN dissection. 

Key words breast cancer; lymph node (LN) dissection; survival analysis
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until December 2010.

Statistical analysis
COX proportional hazard regression model was con-

ducted to identify the independent pathological variables 
that could influence the survival. The median survival 
time between quartiles for each substage were compared 
using the Kaplan-Meier method. Differences between 
survival curves were tested for statistical significance by 
the log rank test. All statistical tests were two sided, and 
P values over 0.05 were considered significant. SPSS Ver-
sion 10.0 was used for all the statistical analyses.

Results

The study included 1038 women with stage T1–2N0–1M0 
breast carcinoma, with a median age of 52 (20–85) years. 
The pathological variables of each groups including tu-
mor size, pathological categories, tumor differentiation, 
histological grade, lymphovascular permeation, expres-
sion of ER/PR were shown in Table 1. 

The patients were divided into quartiles based on the 
negative LN count (3 or less, 4 to 5, 6 to 9 and 10 or more 
for T1–2N0M0 and 6 or less, 7 to 8, 9 to 10 and 11 or more 
for T1–2N1M0). 

For T1–2N0M0 staging, Cox regression analysis showed 
that the T staging, the negative LN count and the expres-
sion of hormone receptor were the independent patho-
logical variables impact on the survival time. When the 
negative LN count was 3 or less, 4 to 5, 6 to 9 and 10 or 
more, the median survival time was (82.6 ± 4.1) months, 
(101.5 ± 1.3) months, (104.7 ± 1.0) months, and (110.5 ± 

0.9) months respectively (P < 0.05, Fig. 1). 
For T1–2N1M0 staging, Cox regression analysis also 

showed that the T staging, the negative LN count and 
the expression of hormone receptor were the indepen-
dent pathological variables impact on the survival time. 
When the negative LN count was 6 or less, 7 to 8, 9 to 10 
and 11 or more, the median survival time was (95.4 ± 1.9) 
months, (101.8 ± 1.1) months, (104.9 ± 1.0) months, and 
(106.5 ± 0.9) months respectively (P < 0.05, Fig. 2). 

Discussion

LN status is well known to be one of the most signifi-
cant factors influencing prognosis in women with breast 
cancer [1, 2]. Accurate axillary LN staging can guide the 
reasonable adjuvant therapy after breast cancer surgery. 
Although there is an abundance of data to suggest that re-
moval of LN does not affect survival, there is also a wealth 

Table 1 Tumor characteristics for patients of breast cancer with stage 
T1–2N0M0 or T1–2N1M0

Characteristics Total 
(n = 1038)

AJCC substage
T1–2N0M0 T1–2N1M0

Tumor size
T1 738 492 246
T2 300 162 138

Pathological categories
Infiltrating duct carcinoma 977 500 477
Infiltrating lobular carcinoma 30 21 8
Others 31 10 21

Histological grade
Grade I 134 99 35
Grade II 789 333 456
Grade II 115 35 80

Lymphovascular permeation
Yes 926 381 545
No 112 62 50

Expression of ER/PR
Negative 311 182 129
Positive 727 407 320

Fig. 2 Survival of T1–2N1 patients with different negative LN count. (a) 
the negative LN count was 6 or less; (b) the negative LN count was 7 to 
8; (c) the negative LN count was 9 to 10; (d) the negative LN count was 
11 or more

Fig. 1 Survival of T1–2N0 patients with different negative LN count. (a) 
the negative LN count was 3 or less; (b) the negative LN count was 4 to 
5; (c) the negative LN count was 6 to 9; (d) the negative LN count was 
10 or more
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of evidence to suggest that inadequate axillary LN dissec-
tion (ALND) in node-positive patients may lead to under-
staging of the axilla [8, 9]. The adequacy of LN dissection 
has been touted as a quality measure for breast cancer. A 
minimum of 10–15 LN is thought to be required to accu-
rately stage the axilla in node-positive patients [10–12]. Al-
though the AJCC has utilized a quantitative classification 
with 1–3 positive nodes being termed pN1, 4–9 positive 
nodes being termed pN2, and 10 or more positive nodes 
being termed pN3 [3], this classification neglects the role of 
the total LN count and the negative LN count, which also 
provides additional prognostic information independent 
of traditional pathologic factors. 

We found that for both the subgroups (pT1–2N0M0 or 
pT1–2N1M0), the negative LN count has prognostic value 
independent of the T staging and the hormone receptor. 
Increasing negative LN count was independently associ-
ated with improved survival in each subgroup. The neg-
ative LN count may be able to augment the prognostic 
ability of the current staging system. Patients underwent 
ALND not only for local surgical treatment but also to de-
termine disease severity, predict prognosis and influence 
treatment decision. When the positive LN count was uni-
form, the negative LN count could provide more accurate 
prognostic information. 

Though the mechanism underlying the relationship 
between the negative LN count and the survival has not 
been determined, stage migration may be one of the im-
portant reasons. The recently reported American Col-
lege of Surgeons Oncology Group Z-0011 trial found that 
27.3% of non-sentinel LN in the ALND group harbored 
metastasis [13]. So the LN count can be a marker for the 
adequacy of surgical treatment. Inadequacy LN count 
may induce the understaging and would be less likely 
to receive the proper adjuvant therapies, which would 
result in the worsening of outcome. Also based on an-
atomic studies for colon cancer, the LN count is influ-
enced by disease state [14, 15]. It is therefore plausible that 
interactions between tumor and host might influence the 
number of assessable LN. Tumor may stimulate the LN 
to increase in size, which facilitate the ability of the pa-
thologists to detect the nodes. If true, the number of the 
LN or the negative LN would be a marker of tumor-host 
interactions, which may have an effect on the survival. It 
was consistent with our study. 

Our study clearly has a number of limitations. Patients 
in this study were treated in the pre-sentinel LN biop-
sy era. Some may argue that in the sentinel LN biopsy 
era, if the sentinel LN is negative, ALND should not be 
conducted. Although this study did not include patients 
treated with axilla-conservative surgery, one would an-
ticipate that the negative LN count would be a significant 
prognostic indicator over and above the current AJCC LN 
classification alone in the ALND patients. We think that 

the negative LN count can give more information influ-
encing the prognosis especially for the LN positive pa-
tients. We did not evaluate the LN ratio (the proportion 
of positive LN) as a prognostic variable in our study. Many 
authors have demonstrated that the LN ratio is an impor-
tant predictor of survival in breast cancer patients [4–7]. LN 
ratio and the negative LN count are clearly related and 
both appear to be important in terms of prognosis. We 
were not able to incorporate treatment variables which 
could influence prognosis. Although all the patients re-
ceived the multi-disciplinary treatment, it would be ideal 
to evaluate the relationship between the prognosis and 
the negative LN count in the subgroups with the uniform 
treatment. These data were not available for this analy-
sis. 

In conclusion, we found that increasing negative LN 
count was independently associated with improved sur-
vival in pT1–2N0M0 or pT1–2N1M0 staging breast cancer pa-
tients. The negative LN count should be considered an al-
ternative to pN staging in ALND breast cancer patients.
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Cervical cancer is the most common gynecologic can-
cer. Surgery or radiotherapy can achieve satisfactory ef-
fect for early stage cervical cancer, while in the late stage 
(IIb–IVa period) the main treatment therapy is radiation. 
At present, many studies all over the world reported that 
radiotherapy combined with chemotherapy can improve 
the survival rate of patients with cervical cancer. Fifty-six 
patients with cervical cancer in IIb–IV stage, who hospi-
talized in oncology unit from September 2009 to October 
2010, were randomly divided into chemoradiotherapy 
group and radiotherapy group. The comparison of two 
groups is as follows.

Materials and the methods

Samples
All cases were pathologically confirmed in IIb–IV 

stage, according to FIGO staging [1] and in their initial 
treatment. They all had KPS ≥ 70 points. Before treat-
ment, their blood routine, liver and kidney function and 

ECG were normal. These 56 patients were randomly di-
vided into two groups: radiotherapy (RT group) 28 cases, 
concurrent chemoradiotherapy group (RT + C group) 28 
cases in the oncology hospital of jingzhou from Septem-
ber 2009 to October 2010 with the Ethical Approval. Pa-
tients’ characteristics were shown in Table 1. There is no 
statistically significant in the difference between the two 
groups on general characteristics, past history and clinical 
performance.

Treatment
They all accepted the 15 Mv X-ray of 23-EX Varian 

linear accelerator and Ir192 high dose rate brachytherapy. 
The treatment to the pelvic was the first. The brachy-
therapy and the 4 beams radiotherapy to the pelvic were 
fulfilled simultaneously after the center of the pelvic got 
40 Gy/20 f/4 weeks. The brachytherapy was fulfilled once 
a week, which gave the A point 6 Gy, the total doses 
18–30 Gy. At the same time, the 4 beams to the pelvic 
gave the parauterus 10–16 Gy, 2 Gy every time. And the 
two methods didn’t happen on the same day. The upper 
bound of the exobody radiotherapy was L4–L5, the low 
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Abstract Objective: The aim of our study was to investigate the early outcome of the taxotere and cisplatin chemora-
diotherapy to the advanced cervical cancer. Methods: Fifty-six cases with cervical cancer (FIGO IIb to IVa) were divided 
randomly into two groups in the oncology hospital of Jingzhou from September 2009 to October 2010, radiotherapy alone (28 
cases) and radiation plus chemotherapy (TP) group. There was no difference of radiotherapy between the two groups, the 
RT + C cases who accepted TP regimen during the radiation, and DDP once weekly injection of vain, according to 20 mg/m2 
and taxotere once weekly i.v. according to 35 mg/m2. These regimen were given for 4–5 weeks, and some medicine for vomit-
ing was given to the RT + C cases. Two groups were received an oral medicine MA 160 mg every day during the treatment. 
Results: The early outcome: the complete remission rate was 64.3% and partial remission rate was 35.7% in RT + C. The 
complete remission rate was 32.1% and partial remission rate was 39.3% in RT. The total response rate and complete remis-
sion of RT + C group was higher than that of the RT group. There was significant difference between the two groups. In RT + 
C group, 1-year survive rate was 100.00% (28/28); in RT group, 1-year survive rate was 85.71% (24/28). There was significant 
difference between the two groups (χ2 = 4.31 > 3.84, P < 0.05). Conclusion: The taxotere and cisplatin chemoradiotherapy 
can improve the early outcome of the advanced cervical cancer, and the adverse effect are raised, but that can be endured.
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upper bound was lower margin of the obturator foramen, 
and the outer margin was 2 cm to the real pelvic.

RT + C group began with a weekly radiation therapy 
used cisplatin 20 mg/m2 i.v. drop d1 and docetaxel 35 mg/
m2 intravenously d1 for 4–5 weeks. Routinely antiemetic 
drugs and proper hydration used and oral dexamethasone 
used for anti-allergic reaction.

Both two groups of patients were taking megestrol ac-
etate 160 mg everyday from the start of treatment to the 
end of treatment.

Monitoring 
The items need to be evaluated and monitored are 

clinical symptoms and signs, adverse reactions, blood tests 
every week, vaginal speculum examination once a week, 
electrocardiogram before and after treatment, liver and 
kidney function and related imaging tests before and af-
ter treatment, record tumor size (maximum diameter and 
the anteroposterior diameter), parametrial invasion; Tu-
mor shrinkage percentage = (Volume before radiotherapy 
– Radiotherapy volume) / Volume before radiotherapy, 
after three months of treatment, efficacy and toxicity.

Statistics analysis
χ2 test was used to compare efficient and incidence of 

side effects in two groups.

Results

Effect of treatment 
According to general standard for solid tumor treat-

ment efficacy [1], the outcome of treatment divided into 
complete remission (CR), partial remission (PR), stable 
(NC) and deterioration (PD). Recent cancer treatment ef-
ficacy was shown in Table 2.

In RT group: CR 9 cases are squamous cell carcinoma, 
PR 11 cases are squamous cell carcinoma, NC 8 cases 
are adenocarcinomas; in RT + C group: CR 17 cases are 
squamous cell carcinoma, 1 case of adenocarcinoma. PR 

4 cases are squamous cell carcinoma, 6 cases of adenocar-
cinoma; two groups compared, RT + C group’s squamous 
cell carcinoma CR was significantly higher than that of 
RT group, the difference was statistically significant (χ2 
= 5.71> 3.84; P < 0.05); RT + C group’s adenocarcinoma 
effective rate (CR + PR) was significantly higher than the 
RT group, the difference was statistically significant (χ2 = 
15 > 3.84; P <0.05). In RT + C group, 1-year survive rate 
was 100.00% (28/28); in RT group, 1-year survive rate was 
85.71% (24/28). There was significant difference between 
the two groups (χ2 = 4.31> 3.84; P < 0.05).

Acute toxicity 
(1) Mainly reaction are fatigue, loss of appetite, stool 

frequency increased. Few cases have nausea, vomiting, 
stool sense of falling, urinary urgency, frequent urina-
tion. (2) Hematological toxicity: according to common 
grading criteria of anticancer drugs toxicity [2]. RT group 
has 8 patients with grade I myelosuppression and no 
grade II, III degree, IV myelosuppression. RT + C group 
has 14 cases with grade I myelosuppression, 7 cases with 
grade II myelosuppression in, 2 cases with grade III 
myelosuppression and no grade IV myelosuppression, (χ2 
= 16.29 > 3.84, P < 0.05). Subcutaneous injection of re-
combinant human granulocyte colony stimulating factor 
were given for grade I, II, III myelosuppression. Before 
and after treatment, patients within both two group have 
their liver and renal function, ECG normal.

Discussion

Cervical cancer is one of the common gynecologic 
malignancies. It is a very important issue in gynecology. 
Radiation therapy is an effective choice for advanced cer-
vical cancer treatment, but radiotherapy effect itself is 
not satisfactory, therefore, the U.S. National Cancer In-
stitute (NCI) in February 1999 announced to the world, 
that the combination of radiotherapy and chemotherapy 
treatment at the same time in advanced cervical cancer 

Table 1 Characteristics of samples

Group Cases Age (years) Pathological type Clinical stage
Range Median SCC Adenocarcinoma IIb IIIa IIIb IVa

RT 28 34–65 54 20 8 6 12 6 4
RT + C 28 33–64 53 21 7 7 13 5 3
SCC: squamous cell carcinoma

Table 2 Comparison of treatment effect

Group n CR PR NC PD Efficient (%)n % n % n %
RT 28 9 32.1 11 39.3 8 28.6 0 71.4
RT + C 28 18 64.3 10 35.7 0 0 0 100.0
χ2 = 9.33 > 3.84; P < 0.05 
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have good effect and suggested for patients who received 
radiotherapy, chemotherapy should be given the same 
time [3]. Recent studies confirmed that concurrent radio-
therapy and chemotherapy in advanced cervical cancer is 
safe and feasible, have good effect.

Chemotherapy drug cisplatin is not only has the ability 
to kill tumor cells, but also can sensitize the effect of radia-
tion and inhibit the repair of radiation damaging cells. The 
American National Cancer Institute stated cisplatin-based 
concurrent chemoradiotherapy as the standard treat-
ment for locally advanced cervical cancer and early stage 
high-risk cervical cancer [4]. Pignata [5] used paclitaxel and 
cisplatin with concurrent chemoradiotherapy achieved 
initial results. Docetaxel and cisplatin used with concur-
rent chemoradiotherapy in this study get more effective 
sensitized, the reason is the radiotherapy major role in 
the G1, M phase, while the chemotherapy drug cisplatin 
is non-specific drugs for cell cycle, which could kill cells 
in all stages, specific drugs Taxotere major role in the M 
phase, these three have synergistic effect. Two groups 
have radiation in the same manner. RT + C group had 
the recent efficacy rate at 100.0%, RT group was 71.4%. 
Specially in CR cases, RT + C had 18 patients, RT group 
had 9 patients with significant difference (χ2 = 9.33 > 3.84; 
P < 0.05). Compared the two groups, RT + C group was 
significantly higher at squamous cell carcinoma CR than 
that of RT group, the difference was statistically signifi-
cant (χ2 = 5.71 > 3.84; P < 0.05); RT + C group for adeno-
carcinoma effective (CR + PR) was significantly higher 
than RT group, the difference was statistically significant 
(χ2 = 15 > 3.84; P < 0.05). In RT + C group, 1-year survive 
rate was 100.00% (28/28); in RT group, 1-year survive 
rate was 85.71% (24/28). There was significant difference 
between the two groups (χ2 = 4.31 > 3.84; P < 0.05).

Paclitaxel and cisplatin used in concurrent chemo-
radiation for cervical squamous cell carcinoma and ad-
enocarcinoma were increased efficacy, particularly more 
pronounced sensitizing effect of cancer, but in this study 
a small number of cases with adenocarcinoma may make 
the limitation. Study on large number of cases still needs 
to be done. Toxicity compared two groups: the recent 

reaction of fatigue, loss of appetite, RT + C group em-
phasis without statistically significant, which did not 
affect the treatment. Hematological toxicity: the inci-
dence in RT + C group was 82.1%, grade I, grade II and 
grade III myelosuppression required recombinant human 
granulocyte colony stimulating factor treatment, but no 
grade IV myelosuppression; RT group had light hema-
tologic toxicity, the incidence was 28.6% with grade I 
myelosuppression. Compared two groups, the differ-
ence between incidence was statistically significant (χ2 = 
16.29 > 3.84; P < 0.05). The toxicity in two groups could 
be tolerated, which may be related to taking progester-
one, researches have shown that megestrol acetate sig-
nificantly assisted the role of cancer chemotherapy to 
increase food taken, reduce gastrointestinal side effects 
of chemotherapy, improve the role of quality of life [6]. 
This study shows that docetaxel and cisplatin in concur-
rent chemoradiotherapy in advanced cervical cancer has 
a good short-term effect, but also increased the toxicity, 
but it can be tolerated after taking megestrol acetate. The 
sample size in this study is small with a short time follow 
up. The long-term effect needs further observation.
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As a commonly used chemotherapeutic agent, 
gemcitabine is usually given at a dose of 1000 mg/m2/30 
minutes intravenously. Single-agent gemcitabine and in 
combination with other chemotherapeutic agents were 
effective in lung cancer, head and neck neoplasms, breast 
cancer, ovarian cancer, pancreatic cancer and sarcoma, 
etc. In 1997, gemcitabine was approval to patients with 
advanced pancreatic cancer by the FDA of United States, 
and then as well as patients with advanced breast cancer, 
lung cancer and ovarian cancer.

The pharmacokinetics study shows that with the in-
creased plasma level of gemcitabine by the increased ad-
ministration cycles and the administration time the ef-
ficacy improves. In recent years, an increasing number 
of clinical trials researched the efficacy and side effects 
of gemcitabine with fixed-dose rate (FDR) infusion in 
various malignancy, most of the studies show that FDR 

infusion can improve the efficacy of gemcitabine through 
prolonged administration time, but meantime, the side 
effect increased, especially the grade 3 hematological tox-
icity. Our research compared the hematological toxicities 
between fixed-dose rate infusion arm and thirty-minute 
infusion arm of gemcitabine during treating with malig-
nancy.

Patients and methods

Clinical data
A total of 25 patients with histopathologic or cytologic 

diagnosis of malignancy were enrolled between Febru-
ary 2009 with May 2010 in our Hospital (Tenth People’s 
Hospital, Tongji University, Shanghai, China) and had 
received prior at least one cycle gemcitabine treatment. 
All of them were evaluated for eligibility. The 13 of 25 
patients received gemcitabine FDR therapy, a total of 28 
cycles was completed, and 32 cycles in the others (12 of 
25 patients) with the standard arm. More details of these 
25 patients were outlined in Table 1.

Hematologic toxicity of gemcitabine: a comparison 
between fixed-dose rate infusion and thirty-minute 
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Abstract Objective: The aim of the study was to compare the hematologic toxicity of gemcitabine between fixed-dose 
rate (FDR) infusion and 30-minute standard infusion in the treatment of malignancy. Methods: The 25 malignancy patients 
confirmed by histopathology or cytology received single-agent gemcitabine or gemcitabine in combination with other chemo-
therapeutic agents. These patients were randomly divided into gemcitabine 1000 mg/m2 on d1, d8 at a rate of 10 mg/m2/min 
arm (FDR arm) or 30 min arm (standard arm), every 21 days one cycle. Hematologic toxicity was evaluated at the end of each 
cycle. Results: The 13 of 25 patients received gemcitabine FDR therapy, a total of 28 cycles was completed, and 32 cycles 
in the others (12 of 25 patients) with the standard arm. All patients were evaluable for hematologic toxicity. The result showed 
that the grades 3–4 leucopenia was significantly different between the two arms (14.3% vs 0, P < 0.05), and no significant 
differences of neutropenia, thrombocytopenia and hemoglobin suppression of grades 3–4 (14.3% vs 3.1%, 10.7% vs 3.1%, 
3.6% vs 9.4%, P > 0.05, respectively) were observed between the two arms, no grade 4 of hemoglobin suppression was 
observed. Conclusion: Hematologic toxicity of gemcitabine therapy at a fixed-dose rate for malignancy is tolerable.
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Treatments
All patients received chemotherapeutic regimens 

which contained gemcitabine, given at the dose of 1000 
mg/m2 intravenously on d1, d8. The fixed-dose rate infu-
sion of gemcitabine (FDR GEM) was at a rate of 10 mg/m2/
min. The standard arm was with a total time of 30 min-
utes. The cycle was repeated every 21 days. Before the 
treatment, the antiemetic agents, such as the ondansetron 
hydrochloride injection or tropisetron hydrochloride in-
jection were used. Those who received the gemcitabine 
in combination with cisplatin regimen were treated with 
the dexamethasone. During the chemotherapy, the grades 
3–4 bone marrow suppression would be treated by G-CSF 
or IL-11, blood transfusion would be treated if necessary. 
The severe bone marrow suppression was dangerous, if 
the absolute neutrophil count (ANC) was at the range of 
0.5 × 109 /L–1.0 × 109 /L or platelet count was at the range 
of 50 × 109 /L–100 × 109 /L, the dose of gemcitabine was 
reduced by 25%; if the absolute neutrophil count < 0.5 × 
109 /L or platelet count < 50 × 109 /L, the gemcitabine was 
omitted.

Hematologic toxicity
Response to treatment was assessed according to World 

Health Organization (WHO) criteria. Hematologic toxic-
ity was evaluated at the end of each cycle.

Statistical analysis
Applying χ2 inspection and FISHER exact test to anal-

ysis the data, and P value < 0.05 was defined statistical 
significance.

Results

There were 25 patients with histopathologic or cyto-
logic diagnosis of malignancy. The 13 of 25 patients re-
ceived gemcitabine FDR therapy, a total of 28 cycles was 
completed, and 32 cycles in the others (12 of 25 patients) 
with the standard arm. Hematologic toxicity was evalu-
ated at the end of each cycle.

In FDR GEM arm, the grades 3–4 adverse events were 
the grade 3 leukopenia 10.7% (3/13), the grade 4 leuko-
penia 3.6% (1/13), the grade 3 neutropenia 7.1% (2/13), 
and the grade 4 neutropenia 7.1% (2/13). While in the 
standard arm, no grades 3–4 leukopenia was reported, 
and the grade 3 neutropenia only 3.1% (1/12). In FDR 
arm, the rates of leukopenia and neutropenia were obvi-
ously higher than those of the standard arm (P < 0.05). 
In addition, In FDR GEM arm, 10.7% (3/13) patients 
received the platelet transfusion because of the grade 4 
thrombocytopenia, and no treatment-related death. In 
the standard arm, 3.1% (1/12) patients had the grade 3 
thrombocytopenia. But there was no differences between 
the two arms in the level of anemia and thrombocytope-
nia (Table 2).

The result showed that the two arms met the pre-spec-
ified criteria (the significance level of 5%) for significance 
(14.3% vs 0%, P < 0.05) in the rates of grades 3–4 leuko-
penia, while the rates of neutropenia (14.3% vs 3.1%, P > 
0.05), anemia (10.7% vs 3.1%, P > 0.05), thrombocytope-
nia (3.6% vs 9.4%, P > 0.05). Neither of these differences 
met the pre-specified criteria for significance (Table 3).

Discussion

Gemcitabine is a nucleoside analog that has therapeutic 
activity against lung, breast, pancreatic, bladder, ovarian 
and hematological malignancies. Gemcitabine diphos-
phate blocks DNA synthesis by inhibiting ribonucleotide 
reductase, the enzyme responsible for production of de-
oxynucleotides required for DNA replication and repair. 
This inhibition results in lower level of deoxycytidine tri-
phosphate (dCTP) and high level of gemcitabine triphos-
phate (dFdCTP) accumulation. Gemcitabine triphosphate 
is then incorporated into newly synthesized DNA, there-
by causing masked-chain termination that interferes with 
excision repair of the gemcitabine monophosphate from 
the DNA [1]. 

The phosphorylation of gemcitabine triphosphate 
by deoxycytidine kinase is a rate-limiting step [1–3], and 

Table 1 Patient characteristics
Characteristics FDR arm (n) Standard arm (n)
Patients entered 13 12
Cycle number 28 32
Sex

Male 5 11
Female 8 1

Age (years)
Median 56 60.5
Range 48–86 34–80

Diagnosis
Lung cancer 6 6
Nasopharyngeal carcinoma 1 2
Pancreatic cancer 0 2
Gallbladder carcinoma 1 0
Bladder cancer 1 2
Ovarian cancer 1 0
Endometrial carcinoma 1 0
Peritoneal carcinoma 1 0
Salivary gland carcinoma 1 0

Clinical stage
Stage I 1 0
Stage II 1 1
Stage III 2 1
Stage IV 9 10
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deoxycytidine kinase had reached saturation when 
gemcitabine was in a low concentration. These studies 
found that the maximal triphosphate accumulation in the 
monocytes and leukemia cells was associated with the 
plasma concentration of gemcitabine, which was 20 mol/
L in the FDR (10 mg/m2/min) infusion patients. Based on 
these studies, the relationship between treatment time 
and cycles with clinical efficacy was explored in more 
and more clinical trails.

In the Version 1, 2009 of NCCN Guideline for Pan-
creatic Cancer, the regimen of fixed-dose rate infusion 
of gemcitabine (FDR GEM) was also recommended as 
the prior regimen to gemcitabine thirty-minute infusion 
(standard arm) by the panel (2B) [4]. Many studies explor-
ing gemcitabine treatment with patients of pancreatic 
cancer can be found. Tempero et al [5] randomly divided 
92 pancreatic cancer patients who were enrolled onto this 
study into one of the following two arms: fixed-dose rate 
infusion and thirty-minute infusion. The results showed 
the cells of patients who received the FDR infusions accu-
mulated gemcitabine triphosphate to approximately twice 

the concentration generated by the standard arm, though 
the dose of FDR GEM was only 68% of the standard 
arm’s. The clinical results showed that higher proportion 
patients experiencing improvement in PS in the FDR arm 
(27.3% vs 9.1%), but with more hematologic toxicity. 
Not one, Eastern Cooperative Oncology Arm compared 
the overall survival and side effects among three teams: 
gemcitabine in combination with oxaliplatin, the fixed-
dose rate infusion arm (FDR arm) and thirty-minute infu-
sion arm (standard arm) in a phase III clinical trial of 832 
patients [6]. The results showed that the median survival 
times of the combination arm and the FDR arm were 
slightly higher than that of the standard arm, but there 
is not the statistically significant difference. In the FDR 
arm, the proportion of grades 3–4 leukopenia and throm-
bocytopenia was the highest. Another study [7] in 2009, 
259 patients were randomly assigned to one of the follow-
ing four arms: gemcitabine in combination with cisplatin, 
fixed-dose rate infusion of gemcitabine arm, gemcitabine 
in combination with docetaxel and gemcitabine in com-
bination with irinotecan. Comparing the response rate, 
toxicity and the survival time, the results showed neither 
of their differences met the pre-specified criteria for sig-
nificance among the four arms. A study [8] in 2010 rec-
ommended the regimens of fixed-dose rate infusion of 
gemcitabine as a first-line option in advanced pancreatic 
and biliary tract cancer. 

In two phase II clinical trials about the fixed-dose 
rate infusion regimen (FDR GEM arm) or thirty-minute 
infusion regimen (standard arm) in treatment with the 
non-small cell lung cancer, their results were opposite. 
One study [9] showed the FDR GEM was more effective, 
but the other study showed their efficacy was similar [10]. 
Moreover, the proportion of grades 3–4 neutropenia in 
the FDR GEM was obviously higher than standard arm 
(49.2% vs 17.9%), grades 3–4 thrombocytopenia in the 
FDR GEM also was higher (9.9% vs 1.8%). The efficacy 
and toxicity of the fixed-dose rate infusion of gemcitabine 

Table 2 The comparison between FDR arm and the standard arm in bone marrow suppression

Bone marrow suppression Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 χ2 Pn % n % n % n % n %
Leukopenia 13.915 0.008

FDR-A 10 35.7 8 28.6 6 21.4 3 10.7 1 3.6
Standard-A 25 78.1 2 6.2 5 15.6 0 0 0 0

Low hemoglobin 1.035 0.793
FDR-A 12 42.9 9 31.2 6 21.4 1 3.6 0 0
Standard-A 14 43.8 10 52.6 5 15.6 3 9.4 0 0

Thrombocytopenia 6.144 0.189
FDR-A 23 82.1 0 0 2 7.1 0 0 3 10.7
Standard-A 26 81.2 2 6.2 3 9.4 1 3.1 0 0

Neutropenia 12.689 0.013
FDR-A 14 50.0 5 17.9 5 17.9 2 7.1 2 7.1
Standard-A 29 90.6 1 3.1 1 3.1 1 3.1 0 0

Table 3 The comparison between FDR arm and the standard arm in 
bone marrow suppression with FISHER exact test

Grades 0–2 Grades 3–4 Pn % n %
Leukopenia 0.042

FDR-A 24 85.7 4 14.3
Standard-A 32 100.0 0 0

Low hemoglobin 0.616
FDR-A 27 96.4 1 3.6
Standard-A 29 90.6 3 9.4

Thrombocytopenia 0.331
FDR-A 25 89.3 3 10.7
Standard-A 31 96.9 1 3.1

Neutropenia 0.175
FDR-A 24 85.7 4 14.3
Standard-A 31  96.9 1 3.1
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in combination with oxaliplatin (GEMOX) in treating 40 
non small lung cancer patients were observed in a study 
of 2008 [11]. The result showed the regimen was active and 
well tolerable. The most common grades 3–4 hemato-
logical toxicity was leukopenia, nearly 20%. Caffo et al 
[12] observed the pharmacokinetics of the fixed-dose rate 
infusion of gemcitabine in combination with cisplatin 
in advanced non small cell lung cancer patients. Studies 
showed a higher accumulation of gemcitabine metabo-
lite in peripheral blood mononuclear cells was observed 
when the longer infusion time was employed.

In the past two years, the efficacy and side effects of 
many clinical trails of gemcitabine in combination with 
other chemotherapeutic agents had also been observed. 
Such as, the fixed-dose rate infusion of gemcitabine (FDR 
GEM) in combination with erlotinib in the pancreatic 
cancer patients was active and well tolerable [13]. The FDR 
GEM in combination with paclitaxel was active and safe 
regimen for advanced breast cancer patients pretreated 
with anthracyclines [14]. The FDR GEM in combination 
with carboplatin in relapsed, platinum-sensitive ovar-
ian cancer patients also was active [15]. The FDR GEM in 
combination with pemetrexed was active in a broad range 
of advanced solid tumors types, including gastric cancer, 
pancreatic cancer, biliary tract cancer, colon cancer, non-
small cell lung cancer, hepatocellular carcinoma, bladder 
cancer and others [16].

Our research compared the hematologic toxicity be-
tween gemcitabine in fixed-dose rate infusion (10 mg/m2/
min) with thirty-minute infusion during treatment with 
lung cancer, gallbladder cancer, cardiac cancer, salivary 
gland cancer, ureter cancer, and bladder cancer. The re-
sult showed that the two arms met the pre-specified cri-
teria (the significance level of 5%) for significance (14.3% 
vs 0%, P < 0.05) in the rates of grades 3–4 leukopenia. 
While neither of the differences of neutropenia (14.3% vs 
3.1%, P > 0.05), anemia (10.7% vs 3.1%, P > 0.05), throm-
bocytopenia (3.6% vs 9.4%, P > 0.05) met the pre-speci-
fied criteria for significance. In FDR arm, 10.7% (3/13) 
patients received the platelet transfusion because of the 
grade 4 thrombocytopenia. 

In the present study, grade 4 thrombocytopenia in the 
FDR GEM arm was observed in 3 patients. Respectively, 
patient 1 is a gallbladder cancer patient, female, accepting 
a long-term traditional Chinese medicine without che-
motherapeutic agents in another hospital. She received 
the FDR GEM in combination with oxaliplatin in our 
hospital after recurrence and metastasis in our depart-
ment. After the chemotherapy, a severe thrombocytope-
nia was observed, the lowest platelet level was 4 × 109 

/L. After treatment of the platelet transfusion and IL-11 
intramuscular injection, the platelet account recovered. 

Patient 2 was an advanced lung cancer patient, female, 
who had receiving several cycles of TP regimen and the 

radiation therapy about her brain and lung. After adrenal 
gland and liver metastasis, she received the FDR GEM in 
combination with cisplatin regimen. After the treatment, 
severe thrombocytopenia of the lowest platelet count 3 
× 109 /L and the leukopenia of 0.7 × 109 /L with urinary 
occult blood (2+) were observed, without subcutaneous 
petechia/ecchymosis and nasal bleeding. After the IL-11, 
GSF intramuscular injection and the platelet transfusion, 
the hemogram recovered. 

Patient 3 was an ovarian cancer patient, female, who 
had received nine cycles of paclitaxel in combination with 
cisplatin regimen in all, the chemotherapeutic regimens 
swifted to the FDR GEM in combination with nedaplatin 
because of the severe sacral pain. After the treatment, a 
severe thrombocytopenia was also observed, the lowest 
platelet count was 10 × 109 /L, with a slight vaginal bleed-
ing, urinary occult blood test (1+), without subcutaneous 
bleeding or gross hematuria. After the IL-11 intramuscu-
lar injection and the platelet transfusion, the hemogram 
also recovered.

Before the combination chemotherapy, the three pa-
tients had received long-term Chinese medicine treatment 
or chemotherapy to be the weak bone marrow function. 
There was no sufficient evidence for the conclusion that 
the grade 4 thrombocytopenia was directly related with 
the FDR GEM regimen. Besides, treatment-related death 
had not been found.

In summary, the hematologic toxicity of gemcitabine 
at the fixed-dose rate infusion is tolerable. The efficacy of 
single-agent gemcitabine and in combination with other 
chemotherapeutic agents still need the further observa-
tion. In consideration of the grade 4 thrombocytopenia, 
dose reduction can be made, but further study is needed 
to determine the efficacy of the milder regimen.
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Pain is a common symptom for patients with advanced 
cancer, with its incidence of as high as 60%–90%. There 
are nearly 9 million people suffering from cancer pain 
each year in the world. Prior to 2021 the said number 
of people will be increased to 15 million. Cancer pain 
tremendously influences patients’ quality of life (QOL). 
Thus, analgesia treatment is of great significance [1]. Oxy-
Contin hydrochloride controlled release tablets (trade 
name: OxyContin) is a new type of potent narcotic anal-
gesics of opium types, the main characteristics of which 
lies in its immediate-release and controlled release. It 
possesses the function of a rapid effect and a whole course 
controlled release [2]. The hospital used OxyContin in the 
treatment of 68 cases of moderate or severe pain in pa-
tients with cancer from August 2005 to November 2006 
and achieved a satisfactory analgetic effect.

Materials and methods

Clinical data
In the group, there were 36 males and 32 females, aged 

from 29–72 years, with median age of 51.4 years. All pa-
tients were at phase IV according to TNM classification. 
The primary tumor of various kinds were as follows: 22 
cases of breast cancer, 18 cases of lung cancer, 12 cases 
of gastric cancer, 10 cases of colorectal cancer, 4 cases of 
liver cancer and 2 cases of pancreatic cancer.

Pain intensity and nature determination
Pain intensity was determined by numeric rating scale 

(NRS) [3]. A number between 0–10 was selected by pa-
tients themselves in order to determine the correspond-
ing pain intensity. All the cases of pain prior to treatment 
were assessed to be moderate or severe, of which there 
were 18 cases of moderate pain (26.5%) and 50 cases of 
severe pain (73.5%). The pain intensity was classified 
in the light of clinical symptoms and physical examina-
tions into somatic pain, visceral pain, neuralgia and two 
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or more than two kinds of mixed pain, with respectively 
20 cases (29.4%), 38 cases (55.9%), 2 cases (2.9%) and 8 
cases (11.8%).

Methods of treatment
OxyContin controlled release tablets: 10 mg/tablet. For 

those patients who had not used any analgesics or those 
who had used weak opium analgesics, the initial dose was 
10 mg, 2 times per day. For those patients who were using 
morphine analgesics, the initial dose was 1/2 that of the 
standard morphine regimen. Afterwards, the drug dosage 
to be used was adjusted in accordance with the condi-
tion of the disease until the ideal analgesics effect was 
obtained. Each patient was treated that way for at least 
more than 15 days.

Determination of therapeutic effects
(1) Pain remission degree and pain relief rate. 
Pain remission degree: 0 degree: pain was not relieved; 

1 degree: mild remission (about 1/4); 2 degree: moderate 
remission (about 1/2); 3 degree: obvious relief (pain re-
lieved about over 3/4); 4 degree: complete remission (pain 
disappeared).

Pain relief rate: the rate referred to the moderate and 
the above moderate pain relief rate (the percentage of the 
No. of patients whose pain was relieved by 2 degree or 
above in the all cases) 

(2) The score of the QOL.
A scoring was conducted of the QOL of cancer patients 

by reference to the score draft which had recorded such 
score methods in five aspects as appetite, sleep, daily life, 
mental status and interpersonal intercourse before and af-
ter medication, and a subsequent comparison was carried 
out accordingly.

(3) Observation and records of adverse reactions.

Statistical analysis
All the data was analyzed with SPSS statistical soft-

ware. P < 0.05 was of statistical difference.

Results

Titration analysis of different dosage
The initial dose of OxyContin was 10–120 mg/d. For 45 

cases (66.2％) the dose was ≤ 30 mg/d, for 12 cases (17.6%) 
31–60 mg/d, and for 11 cases (16.2%) 61–120 mg/d. There 
were 38 cases (55.9%) among the above where the dosage 
required to be adjusted, with an adjustment range of from 
10 mg to 80 mg. It was so found out that after the dosage 
adjustment most of the patients obtained satisfactory an-
algetic effect. The final titrated dosage of oxyeodone was 
as follows: the patients in 30 cases (44.1%) received a dos-
age of ≤ 30 mg/d, those in 16 cases (23.5%) received a dos-
age of 31 to 60 mg/d, those in 18 cases (26.5%) received 

a dosage of 61 to 120 mg/d and those in 4 cases (5.9%) 
received a dosage of ≥ 120 mg/d. 

Analysis of therapeutic effect
A summary and statistics of therapeutic effect for all 

the patients on the 15th day of medication was shown in 
Table 1 .

After medication of OxyContin in treatment, mod-
erate or more remission (100.0%) was observed in pa-
tients with moderate cancer pain in 18 cases, of which 12 
cases (66.7%) were of a complete remission and 5 cases 
(27.8%) of obvious relief. While in the 50 cases where 
the patients suffered from severe pain, moderate or more 
remission (100.0%) of cancer pain were obtained in 47 
cases (94.0%), of which 15 cases (30.0%) saw a complete 
remission and an obvious pain relief was acquired in 28 
cases (56.0%). The clinical data showed that OxyContin 
had a good therapeutic effect on remission of the pain 
originated from breast cancer, lung cancer, gastric can-
cer, colorectal cancer, liver cancer and pancreatic cancer. 
Also, the said drug had a good effect on the various types 
of cancer pain in the forms of visceral pain, somatic pain, 
neuralgia and mixed pain, etc.

Analysis of the QOL 
A scoring of the patients’ QOL after treatment with 

OxyContin for 15 days was conducted and a comparison 
was carried out with the score recorded before the treat-
ment (Table 2).

The patients’ appetite, sleep, daily life, mental status 
and interpersonal intercourse markedly improved, with 
a significant difference before and after treatment (P < 
0.01).

Observation of adverse reactions
Such adverse reactions as constipation, nausea and 

vomiting, dizziness and dysuria, etc. were observed in the 
patients under treatment. Except for constipation, the ad-

Table 1 The cancer pain remission degree of patients (n)

Pain degree Cases Pain remission degree Pain relief rate 
(%) 0 1 2 3 4

Moderate 18 0 0 1 5 12 100.0
Severe 50 1 2 4 28 15 94.0
Total 68 1 2 5 33 27 95.6

Table 2 The changes of QOL pre- and post treatment (χ ± s)
QOL Pre- treatment Post treatment P
Appetite 1.95 ± 0.51 3.08 ± 0.45 < 0.01
Sleep 1.96 ± 0.56 3.48 ± 0.67 < 0.01
Daily life 1.78 ± 0.51 3.12 ± 0.61 < 0.01
Mental status 1.69 ± 0.51 3.18 ± 0.64 < 0.01
Interpersonal intercourse 2.01 ± 0.45 3.15 ± 0.67  < 0.01
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verse reactions were of low occurrence probability. After 
symptomatic treatment, constipation was alleviated and 
the other adverse reactions gradually disappeared with 
the time prolonging with medication. Psychological de-
pendence, serious adverse events or drug abuse were not 
observed in any of the above.

Discussion

Three-step analgesic ladder to treat cancer pain rec-
ommended by WHO has put forwarded that the main 
method for treatment of cancer pain is analgesia treat-
ment with drugs. Opioids are the main drugs in treatment 
of cancer pain [4–8]. OxyContin hydrochloride is metabo-
lized by 0-demethylation to oxymorphone and nor-Oxy-
Contin, with a significant opium agonist activity and the 
highest bioavailability among the commonly-used opioid 
drugs. The strength of analgesia of OxyContin hydrochlo-
ride is about two times that of morphine [9, 10]. OxyContin 
is the perfect combination of the Acrocontin Company’s 
technology and OxyContin hydrochloride. The immedi-
ate release that accounts for 38% in the drug composition 
makes an analgesia effect obvious within one hour after 
it is taken, while the control release accounting for 62% 
in the composition makes the analgesia effect sustained 
and ensures a stable pain control for twelve hours with 
a durable plasma concentration. We have used OxyCon-
tin in treatment of 68 cases of moderate or severe cancer 
pain with a severe pain relief rate of 94% (47/50 ) and 
a total pain relief rate of 95.6% (65/68 ), among which 
complete remission was acquired in 27 cases (39.7%), sig-
nificant relief in 33 cases (48.5%) and moderate relief in 
5 cases (7.4%). So we hold that a satisfactory analgesia 
effect ties in a strict control of the individual dosage titra-
tion. In treatment of 68 cases, 38 cases (55.9%) is required 
for dosage adjustment, the dosage adjustment range being 
controlled from 10 mg to 80 mg. By means of the dosage 
adjustment in a timely manner, 40 cases (58.8%) achieve 
to a marked analgetic effect one day after medication 
and 58 cases (85.3%) to a sustained stable analgetic ef-
fect five days after drug usage. The half-life of OxyContin 
is relatively short so that a steady-state concentration is 
acquired after drug usage 2–3 times, rendering the dosage 
titration an easy job. In view of OxyContin consisting of 
the immediate release that accounts for 38% in its com-
position, the plasma concentration is made elevated very 
quickly with the drug resulting in a relatively shorter 
time between drug-taking and effect-gaining than with 
other opioid analgesics so as for the application of mor-
phine injection to be cut back. In addition, the usage of 
OxyContin can cause patients to increase their confidence 
in orally administered drugs in treatment and also lighten 
their suffering. It may be noted that in regard to different 
cancers or natures of cancer pain, OxyContin is always of 

a good therapeutic effect in clinical treatment of tumors 
and cancer pain of various kinds. The present study shows 
that OxyContin is an effective drug for cancer pain with 
a satisfactory therapeutic result in that the patients not 
only experience a considerable alleviation of pain but also 
acquire an enhancement of their QOL, especially, an im-
provement of sleep quality. Furthermore, there are fewer 
adverse reactions with OxyContin treatment, which 
mostly occurs during the initial stage of medication. With 
the prolonging of time when the drug is gradually toler-
ated by the body, the incidence of the adverse reactions 
reduced by degrees. The occurrence of adverse reactions 
is not in direct proportion to drug dosage. Of the adverse 
reactions, constipation is rather stubborn and tricky, but 
it can be significantly relieved with a concurrent usage of 
Chinese medicine for constipation. 

In summary, OxyContin is a high efficient analgesic in 
treatment of moderate or severe cancer pain with a satis-
factory efficacy because of its practicality, simplicity, con-
venience and safety in use and fewer adverse reactions. 
It can also improve patients’ QOL and heighten patients’ 
confidence in further treatment. Therefore, OxyContin is 
worth popularizing in clinical therapy.
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 Colorectal cancer usually present with known symp-
toms such as rectal bleeding, abdominal pain and anemia 
[1] while there are less common manifestation including 
abscess formation which can be intra or extra peritoneal. 
In similar studies abscess formation is reported in 0.3 to 
0.4 of colonic carcinoma that is the second most common 
complication of perforated lesions [2–6] while in a single 
report perforation is pointed as the most lethal complica-
tion of perforated lesions [7]. This report presents a case of 
abdominal wall abscess secondary to colorectal cancer.

Case report

 A 60-year-old Caucasian male with a history of RLQ 
abdominal pain, nausea, vomiting and anorexia from 15 
days ago referred to surgery ward. Past medical history 
was unremarkable. The patient presented a fever of 38.5 
and remarkable tenderness on RLQ of his abdomen. The 
abdomen was soft and without organomegaly. Throm-
bocytosis level of 456 000 cell/mm3 and left-shifted leu-

kocytosis were noted. Total and direct bilirubin and al-
kaline phosphatase reported higher than normal range. 
Ultrasound showed a hypoachoic lesion with diameters 
50 mm × 70 mm in RLQ of abdomen (Fig. 1) and a round 
echogenic area in right lobe of liver with diameter 15 mm 
(Fig. 2). Plain and upright abdomen X-ray was normal. 
The findings were revealed an abscess located in right 
iliac fossa then local drainage of abscess was performed. 
Cultures obtained from the abscess grew E. coli. Post-
operatively the patient was treated with antibiotics and 
abscess reduction and was discharged home after 4 days. 
Four days later the patient was re-admitted because of se-
vere abdominal distention and lack of bowel movement. 
He was complained of anorexia, weakness, fatigue and he 
presented decreased stool caliber. He has developed wa-
tery and dark diarrhea and stool incontinence at first day 
of his admission. On examination his sclera was sub ic-
teric. Abdominal examination revealed severe distention, 
increased bowel sound and RLQ tenderness. Abdominal 
percussion showed tympan. There were no abnormalities 
on rectal exam. CBC revealed leukocytosis and thrombo-
cytosis. On plain and upright abdomen X-ray, multiple 
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air-fluid level and dilation of intestinal loops were seen. 
Ascites fluid in lower portion of abdomen was seen. Lapa-
roscopy was performed before proceeding with further 
examinations, due to the poor general condition of the 
patient. The sigmoid was adherent in to the abdominal 
wall and mild intestinal loop distention and apple-core 
view was observed during operation. Cancer of sigmoid 
complicated by a right iliac fossa abscess was diagnosed 
and Hartman colestomy was undertaken. There was no 
evidence of distant metastasis. Macroscopic findings (Fig. 
3) demonstrated a creamy-gray tumor measuring 5 cm in 
length with no nodal involvement and TNM staging was 
T1N0M0. Tumor distance from one margin was 0.5 cm. 
Pathology revealed a well-differentiated adenocarcinoma 
of sigmoid and there was microscopic evidence (Fig. 4) 
of penetrating tumor through the muscularis propria and 
stage B2 in Astler-Coller classification was noted. The pa-
tient was discharged after 8 days and he had uneventful 
post-operative course. At the last follow-up examination 
3 months after operation, the patient was in good health 
with no clinical evidence of recurrence. 

Discussion

Colorectal cancers may have invasions to adjoining 
organs but it is rarely seen as perforation While most of 

perforation of colorectal cancers in the intra-abdominal 
cavity Mucinous carcinomas had higher prevalence in 
colorectal cancers with abdominal abscess [8]. Our case was 
an adenocarcinoma, a common type of colorectal cancer 
presenting as right iliac fossa abscess. Some authors have 
pointed that abscess formation in abdominal wall is a pre-
senting sign of colorectal cancers [9, 10]. However Merrill 
et al [8] reported that only 2.4% of colorectal cancer are 
associated with anterior involvement. In histologically 
review Merrill et al reported that 36.7% of colon cancers 
with anterior abdominal wall abscesses were mucinous 
carcinoma [8] while Rankin [11] believes describes this high 
prevalence because of slow growing and direct extension 
spreading of this type of tumors. In conclusion we pre-
sented a patient with sigmoid cancer who presented with 
an abscess in iliac fossa. CT-Scan proved useful for an ab-
scess assessing the statue of tumor, also for patients with 
anterior abdominal wall abscess due to colorectal cancer 
a deep excision of the full thickness of anterior abdominal 
wall including the abscess should be performed [12–14], if 
this procedure is not possible because of any complication 
such as large size tumors or wide and extensive abscess, 
palliative resection of tumor is considerable to save and 
improve the quality of life of these patients as good as 
possible.

Fig. 1 Ultrasound showing a hypoachoic lesion with diameters 50 × 70 
mm in RLQ of abdomen

Fig. 2 Ultrasound showing a round echogenic area in right lobe of liver 
with diameter 15 mm

Fig. 3 Macroscopic findings demonstrated a creamy-gray tumor mea-
suring 5 cm in length with no nodal involvement

Fig. 4 Pathology revealed a well-differentiated adenocarcinoma of sig-
moid
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Adamantinoma is a primary, low grade, malignant 
bone tumor of unknown histogenesis. It is a rare neo-
plasm comprise only 0.1%–0.5% of all primary bone tu-
mor [2]. The first reported example is attributed to Marier 
in 1900 [3]. In 1913 Fischer [4] named the lesion “primary 
adamantinoma of the tibia” because of its striking histo-
logic resemblance to the jaw adamantinoma. In general, 
adamantinoma is a slow growing tumor and tends to be 
locally aggressive and rarely metastasizes [5]. The rate of 
metastasis is approximately 15%–20% and usually occurs 
in the first two years following diagnosis [6, 7]. The most 
common sites of metastasis are bone, lung and regional 
lymph nodes [6]. To our knowledge, until now, adamanti-
noma has been reported only in few locations in the ap-
pendicular skeleton. Here we present a patient with an 
adamantinoma of the pelvic bone who subsequently de-
veloped widespread liver metastasis and died due to acute 
liver failure.

Case presentation

A 19 year-old Iranian male complained of pain in the 
right pelvic area and limping from one year ago. The pain 
persisted and did not decline over the following several 
months. There was no history of previous trauma. One 
month ago he consulted an orthopaedist in the communi-
ty hospital. According to his medical records, active and 
passive range of motion of right hip joint were reduced, 
but neurovascular examination were normal. X-ray and 
CT scan showed slight sclerosis, cortical thickening, cor-
tical destruction and periosteal reaction (vertical spicules) 
of right iliac bone with soft tissue thickening of gluteus 
and iliacus muscles (Fig. 1 and 2). Except for alkaline 
phosphatase which was 700 U/L (normal value = 80–306 
U/L), and all of the laboratory data were unremarkable. 
Needle biopsy from right anterior iliac bone was per-
formed and a definite pathologic diagnosis could not be 
made from that specimen, but metastatic adenocarcinoma 
was considered possibility. Extensive metastasis work up 
including chest and abdominal CT-scans, Tc-sintigraphy, 
endoscopy, colonoscopy and tumor markers evaluation 
were negative. Then the patient referred to our center 
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Abstract Adamantinoma is a primary low grade malignant bone tumor that is predominantly located in the mid-portion of 
the tibia. The tumor is of interest for two reasons: first, there still exists considerable dispute as to the origin of the lesion and 
recent reports reveal that the condition is more malignant than had previously been supposed. Although cases of adamanti-
noma located to the axial skeleton have been reported, this is the first case of adamantinoma located to pelvic bone in Iran. 
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metastasis and the patient died due to acute liver failure. This case demonstrates that the mortality rate from adamantinoma 
is not always low.

Key words adamantinoma; pelvic bone; diagnosis

Correspondence to: Binesh F. Email: binesh44@yahoo.com



426  www.springerlink.com/content/1613-9089 

and underwent open surgery. At surgery, the tumor 
partly was removed for histologic examination, but a 
through enucleation was postponded to the next step due 
to lack of necessary facilities. The resected tissue, which 
was of hard consistency, paraffin blocks and glass slides 
related to previous surgery were sent to our department 
for examination and consultation. Microscopic examina-
tion showed a biphasic tumor, composed of epithelial and 
osteofibrous components. Epithelial cells were medium 
to large in size with finely dispersed chromatin and an 
overall bland appearance. Mitotic figures were infre-
quent. These cells had arranged in nests and tubular or 
glangular appearance. Islands of epithelial cells were sur-
rounded by spindle cells. The spindle cells had interlacing 
fascicles and there was no matrix production (Fig. 3). Our 
diagnosis was classic adamantinoma. IHC studies revealed 
that the epithelial cells expressed keratins and staining 
for vimentin was strongly positive in epithelial nests and 
fibroblast-like stroma (Fig. 4). Tumor cells were negative 
for S100, CEA and CD99. The diagnosis of adamantinoma 
was confirmed.

Discussion

This case is of interest because of the lesion located 
to the pelvic bone and early liver metastasis. Adaman-
tinoma of the long bones is an uncommon, primary low 
growing malignant bone tumor. Adamantinoma presents 

a wide variety of histologic type with malignant biologic 
behavior. Adamantinoma mostly occurs in the second to 
fifth decade. The mean patient age is 25–35 years with a 
range from 2 years to 86 years. It is slightly more common 
in men than women, with a ratio of 5:4 [8]. Our patient 
was a 19 year-old Iranian male. The tumor has striking 
predilection for the long bone (97% of cases) and specifi-
cally, the tibia (80%–85% of cases). Other bones that are 
involved in order of decreasing frequency including hu-
morous [9], ulna [10], femur [11], fibula [12], radius [13], innomi-
nate bone [14, 15], rib [16], spine [17] and rarely small bones 
of the hand and foot [18]. The present case is unique in 
that the patient had a novel site of appearance of adaman-
tinoma. A history of significant trauma has been noted 
in about 60% of 200 cases reviewed by Moon and Mori 
[8]. The presented patient had no history of trauma. The 
initial symptom are often indolent and non specific. Our 
case complained of pain in the right pelvic area for one 
year ago. As far as radiologic features are concerned, the 
most common appearance is that of multiple sharply cir-
cumscribed lucent zones of various size, with sclerotic 
bone interspersed between the zones and extend above 
and below the lucent zone. Sometimes the radiographic 
accepts of adamantinoma are similar to the those of osteo-
fibrous dysplasia of tibia [19]. MRI is useful in differentiat-
ing between adamantinoma from osteofibrous dysplasia. 
On plain radiograph, both of them may show polycyclic 
osteolysis refereed to as soap-bubble appearance. MRI 
can give information not only on the extend of the tu-

Fig. 1 X-ray showed slight sclerosis, cortical thickening

Fig. 2 CT scans showed cortical destruction and periosteal reaction 
(vertical spicules) of right iliac bone with soft tissue thickening of gluteus 
and iliacus muscles

Fig. 3 Microscopic examination showed a biphasic tumor, composed 
of epithelial and osteofibrous components (× 10)

Fig. 4 Epithelial and spindle cells were positive in vimentin staining (× 
40)
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mor, but also about its origin [20]. In the presented case CT 
scan showed slight sclerosis, cortical thickening, cortical 
destruction and periosteal reaction (vertical spicules) of 
right iliac bone with soft tissue thickening of gluteus and 
iliacus muscles. The main differential diagnosis of ada-
mantinoma is epithelial metastatic neoplasm. However 
the bland cytological growth along with the soap-bubble 
like appearance of adamantinoma would be quite unusual 
for a metastatic epithelial neoplasm. The presented pa-
tient underwent extensive metastases work-up which 
were negative. Adamantinoma are usually treated by 
excision with wide surgical resection of the tumor and 
insertion of a segment of intercalary bone allograft or os-
teoarticular segment [21–23]. Amputation is the treatment of 
choice in patients presenting with local recurrence, me-
tastases or failure of reconstruction [23]. The tumor appears 
relatively insensitive to radiotherapy [6] and although the 
optimal treatment is still controversial, a need for early 
aggressive surgical treatment has been suggested by some 
authors [24]. Our patient died before radical surgery. Some 
studies reported the long term outcome of adamantinoma 
[25–28]. Male sex, pain, symptoms of < 5 years’ duration and 
initial treatment by biopsy, curettage or resection are risk 
factors for recurrent or metastatic disease [26]. The rate of 
distant metastasis in long bone adamantinoma is about 
15%–20% [8, 26]. This percentage may be higher because 
the indolent course of the disease. In 1986 Moon and 
Mori found 14 metastases in 109 cases [8]. Distant metasta-
ses were mainly found in patients with a history of local 
recurrence, mostly due to inadequate initial treatment. 
Lungs are most frequently affected, less frequently metas-
tases are found in regional lymph nodes, liver and bones. 
Szendroi et al [28] published a long term follow-up study 
of 11 cases of adamantinoma of long bones. The authors 
reported recurrences in 4 patients 20 and 16 years after 
initial treatment. One patient died of pulmonary metas-
tasis, 9 years after diagnosis. Although adamantinoma is 
a low grade, slow growing malignant bone tumor, a life-
long follow-up of the patient is necessary due to the pos-
sibility of recurrences or metastasis even decades after 
the primary tumor. Mortality rates of 13% [26] to 18% [8] 
have been reported. The mean duration of survival with 
metastatic adamantinoma of long bones is estimated to be 
approximately 13 years [29]. To our knowledge liver me-
tastasis in adamantinoma is rare and has favorable course 
[30] but in contrary the presented case is unique in that the 
patient had not only a novel site of appearance but also 
had early widespread and fatal liver metastasis. We find 
that the mortality rate from adamantinoma is not low and 
early aggressive treatment and long term follow up are 
mandatory. Recently, the least common variant of ada-
mantinoma has been described as Ewing’s sarcoma like 
adamantinoma or adamantinoma like Ewing’s sarcoma. 
The cells exhibits features of both epithelial cells and 

neuroendocrine cells. IHC have shown the tumor cells to 
contain both epithelial and neural antigens [31, 32]. Bridge 
et al [33] documented translucation (11, 21) in the nuclei of 
cytokeratin-immunoreactive cells. Identification of t (11, 
21) by cytogenetic and/or molecular genetic techniques 
is specific in Ewing’s sarcoma, however is not universally 
available. So IHC techniques are more popular. In about 
our case the tumor cells were negative for CD 99 and S100 
antigens and the cells did not have “round cell” morphol-
ogy. The histogenesis of this variant is not clear, however 
Ewing’s sarcoma is considered to be derived from primi-
tive pleuripotential stem cells that may differentiate into 
cells with mesenchymal, epithelial and neural features. 
In conclusion the diagnosis of adamantinoma requires 
knowledge of compatible clinical and radiologic studies 
as well as understanding of the variable histologic pat-
terns that one may encounter. In addition we find that 
the mortality rate from adamantinoma is not always low 
and early aggressive treatment and long term follow up 
are mandatory.

Conclusion 
Adamantinoma of the long bones is an uncommon, pri-

mary low growing malignant bone tumor. Although cases 
of adamantinoma located to the axial skeleton have been 
reported, but it is rare. The diagnosis of adamantinoma 
requires knowledge of compatible clinical and radiologic 
studies as well as understanding of the variable histologic 
patterns that one may encounter. The mortality rate from 
adamantinoma is not always low and early aggressive 
treatment and long term follow up are mandatory.
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From May 16th–18th, Cancer Pain Master Class for 
China, 2012, hosted by Mundipharma (China) Pharma-
ceutical Co., Ltd., was held in Beijing, Guangzhou and 
Shanghai. More than 1200 oncological medical staff took 
part in the activities.

The activities invited Professor Bart Jan Morlion, the 
chief of the Leuven Centre for Pain Management and 
president of the Belgian Pain Society, IASP. He pre-
sented an excellent speech titled as “considerations in 
opioid titration in cancer pain”. In the speech he focused 
on epidemiology and aetiology of cancer pain, transition 

from acute to chronic pain, pharmacotherapy of cancer 
pain, principles of opioid titration and choice of opioid. 
He emphasized the balance between pain alleviation and 
the side effects when patients took opioid drugs, and the 
recommendation for breakthrough pain, nausea, vomit-
ing and dizziness. In his hospital both of titration meth-
ods were carried on: short-acting opioid drugs only and a 
combination of long-acting opioid drugs and short-acting 
opioid drugs. The latter method should be recommended, 
since it simplified the treatment, reduced the risk of low 
compliance and thereby enhanced efficacy.

The “Cancer Pain Master Class for China, 2012” ac-
tivities aimed to elevate the acknowledge of cancer pain 
among medical staff, and they matched up with “Good 
Pain Management Ward” national selection hosted by 
Ministry of Public Health in this year. It was reported 
that the selection would be launched in June.

Cancer Pain Master Class for China, 2012 was held in 
Beijing, Guangzhou and Shanghai 
Author/Photo: Yi Cheng, from Tongji Cancer Center, Tongji Hospital, Tongji Medical College, Huazhong University 
of Science and Technology, Wuhan 430030, China 
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