
Background and Objectives: Lumbar facet joint syndrome is currently suggested to be 
a main source of axial low back pain, and a large portion of axial low back pain is caused by 
disorders in lumbar facet joints. Intra-articular injection is one of the most common treatment 
methods in the early clinical application. Therefore, we attempt to seek a new injectable 
material, autologous platelet rich plasma (PRP), to treat lumbar facet syndrome, as well as to 
assess its therapeutic effectiveness and safety.

Study Design: A prospective clinic evaluation.

Setting: The outpatient clinic of a single academic medical center. 

Methods: Total 19 patients with lumbar facet joint syndrome (8 men, 11 women; mean 
ages: 52.53 ± 6.79 years, range: 38 – 62 years) were enrolled to receive lumbar facet joint 
injection with autologous PRP under x-ray fluoroscopic control. Patients were followed up 
immediately, at one week, one month, 2 months, and 3 months following treatment, and 
the elements of this analysis included low back pain visual analogue scale (VAS) at rest and 
during flexion, Roland-Morris Disability Questionnaire (RMQ), Oswestry Disability Index (ODI), 
and modified MacNab criteria for the pain relief. 

Results: All the 19 patients completed the intra-articular injections with autologous PRP 
successfully. At one week after treatment, low back pain reduced significantly compared with 
prior to treatment both at rest and during flexion. The outcomes were assessed as “good” 
or “excellent” for 9 patients (47.37%) immediately after treatment, 14 patients (73.68%) at 
one week, 15 patients (78.95%) at one month, 15 patients (78.95%) at 2 months, and 15 
patients (78.95%) at 3 months. Statistically significant differences were observed based on 
RMQ and a more than 10% improvement in lumbar functional capacity was observed based 
on ODI between pre-treatment and post-treatment. In addition, there were no severe relevant 
complications during the whole process of injection and follow-up period.   

Limitations: A control group and the curative effect observations with longer follow-up 
may lead to a more convincing result for our study.

Conclusions: In the short-term period of 3 months, the new technique of lumbar facet 
joint injection with autologous PRP is effective and safe for patients with lumbar facet joint 
syndrome.  

Key words: Low back pain, lumbar facet joint syndrome, autologous platelet rich plasma, 
intra-articular injection  
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Low back pain poses a threat to  people’s  health 
and is the second most common reason for visiting 
a primary care physician (1). Some epidemiologic 

evidence suggests that the incidence of low back pain 
has been estimated to be 5% annually, but there is a 
significant increase in lifetime prevalence ranging 
from 60% to 90% (1-4). The causes of low back pain 
are complex, and mainly include lumbar intervertebral 
discs, facet joints, sacroiliac joints, exiting spinal nerve 
roots, ligaments, muscles, viscera, and other nonspinal 
reasons (4). Historically, lumbar disc herniation is 
considered to be the leading cause of low back pain. 
However, recent studies have shown that nearly 15% – 
52% of patients have low back pain caused by lumbar 
facet joint syndrome (3,5,6). 

As the only synovial joints in the spine, facet joints 
are pretty much identical to other peripheral joints, 
consisting of a synovial capsule, synovial membrane, 
hyaline cartilage, and subchondral bone (7). Like many 
peripheral synovial joints, the facet joints may develop 
degenerative changes after overuse and injury. How-
ever, the exact reasons of lumbar facet joint syndrome 
are uncertain. Several studies have shown that there are 
multiple reasons for lumbar facet joint syndrome, such 
as capsular stretch, entrapment of synovial villi between 
the articular surfaces, nerve impingement by osteo-
phytes, and release of inflammatory substances (8-12). 
Currently, attention has been focused on osteoarthritic 
changes that lead to lumbar facet joint syndrome. Some 
reports suggest that the radiographic features of facet 
joint osteoarthritis are osteoarthritis with narrowing, 
joint space narrowing, osteophytosis, joint hypertrophy, 
subchondral sclerosis, and bony deformity, which are 
similar to traditional peripheral osteoarthritis (13-16). 
Other reports reveal that multiple inflammatory cyto-
kines such as necrosis factor-α (TNFα), interleukin-1β 
(IL-1β), and interleukin-6 (IL-6), as well as inflammatory 
mediators such as prostaglandins are enriched in the 
facet joint tissues in degenerative lumbar facet joints 
(10,17). Such situations also occur in other joints with 
osteoarthritis, such as limb joints (18,19). 

Various methods have been applied to the treat-
ment of lumbar facet joint syndrome, including open 
denervation, percutaneous endoscopic denervation, ra-
diofrequency denervation, kryodenervation, and local 
injection using different drugs (20), among which, ra-
diofrequency denervation and intra-articular injections 
are 2 of the most commonly used methods. But the 
outcomes from these therapeutic methods are contro-
versial. Hirsch et al (21) were the first to claim successful 

intra-articular injection of facet joints, since then, intra-
articular injection has gradually become one of the vital 
therapeutic methods for lumbar facet joint syndrome. 
In 1976, Mooney and Robertson et al (22) used steroids 
and local anesthetics in intra-articular blocking. Subse-
quently, steroids, local anesthetics, and phenol seem to 
be beneficial for intra-articular injections of facet joints 
in many studies. However, the outcomes of intra-artic-
ular injection with different materials are controversial 
(10). Therefore, it is essential to find a new and effec-
tive injectable material for intra-articular injection. 

Platelet rich plasma (PRP) consists of a high con-
centration of platelets derived from the patient’s own 
peripheral venous blood. Current studies indicate that 
PRP is an appropriate injectable material with great 
potential in treating many different musculoskeletal 
disorders such as osteoarthritis, lateral epicondylitis, 
rotator cuff disease, Achilles and patella tendinopathy, 
hamstring injuries, and degenerative spine disease 
(23,24). The positive effects of PRP are attributed to 
various growth factors and cytokines, including plate-
let-derived growth factor (PDGF), transforming growth 
factor-β (TGF-β), fibroblast growth factor (FGF), insulin-
like growth factor 1 (IGF-1), connective tissue growth 
factor (CTGF), epidermal growth factor (EGF), as well 
as bioactive proteins that influence the healing of 
tendons, ligaments, muscles, and bones (25,26). These 
components play key roles in promoting cell prolif-
eration, matrix regeneration, angiogenesis, and an 
anti-inflammatory effect (27-29). At present, a number 
of studies have proved the favorable efficacy of PRP 
in management of many musculoskeletal disorders. 
Whereas, to our knowledge, reports about intra-artic-
ular injection of PRP for the treatment of lumbar facet 
joint syndrome are rare.

In the present study, we applied PRP as a new 
material for intra-articular injections and evaluated its 
feasibility and safety in the treatment of lumbar facet 
joint syndrome.

Methods

Ethics Approval
Ethics approval was obtained from the ethics 

committee for lumbar facet joint injections using au-
tologous PRP under x-ray fluoroscopic control. Patients 
signed an informed consent before the treatment. 

Patients
A total of 19 patients with lumbar facet joint syn-
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treatment and the platelet concentration in PRP after 
standard centrifugations were tested to ensure that 
the platelet concentration in the PRP was almost 4 – 5 
times greater than that in the native peripheral blood 
(100 – 300 × 109/mL). 

Lumbar Facet Joint Injection
Lumbar facet joint injection was performed by 

an experienced spine surgeon under fluoroscopy. The 
patients were placed prone on the operating table sur-
rounded by a C-arm, with a pillow under the abdomen 
to straighten the lumbar spine. The C-arm was rotated 
until the targeted lumbar facet joint space was clearly 
seen, when the beam of the C-arm paralleled the open 
angle of the joint. The site for needle penetration was 
marked at this intersection of the beam of the C-arm 
and the skin. After the standard antisepsis of the skin 
was prepared, local anesthesia with 0.5% lidocaine was 
administered. A 21-G spinal needle was gently inserted 
into the facet joint space under fluoroscopic control. 
To verify the intra-articular positioning of the needle, 
0.1 – 0.2 mL of nonionic contrast medium (Iohexol 
15g/50 mL) was injected (Fig. 1). The nonionic contrast 
medium was characterized by rapid metabolism, so 
there was little effect of the contrast medium injection 
on the PRP treatment. After successful intra-articular 
puncture, the targeted joint was injected with ap-
proximately 0.5 mL autologous PRP. The intra-articular 
injections were performed slowly with gentle pressure 
to avoid rupturing the joint capsule. After confirming 
that there was no obvious bleeding, the lumbar facet 

drome (8 men, 11 women; mean ages: 52.53 ± 6.79 years, 
range: 38 – 62 years) were enrolled in this study (Table 1). 
The diagnosis was based on clinical histories, clinical signs, 
physical examinations, imaging tests (mainly lumbosacral 
x-rays), and clinical experience of experts. The treated 
segments were mainly determined by lumbosacral x-rays, 
clinical signs, and clinical experience of experts.

The inclusive criteria were listed as follows:
•	 Continuous	or	intermittent	low	back	pain;	
•	 Local	or	paraspinal	pain	with	or	without	radiation	

to the buttock, groin, or thigh; 
•	 Increase	 of	 pain	 on	 flexion,	 rotation,	 or	 lateral	

bending, and with local excessive stress;
•	 Fracture	like	feelings	when	bending	down;
•	 Experience	of	hard	physical	labor	or	sedentariness;	
•	 Absence	of	neurological	deficit;	
•	 Lumbosacral	x-rays	showing	findings	of	lumbar	fac-

et joint degenerative changes (osteoarthritis with 
narrowing, joint space narrowing, osteophytosis, 
joint hypertrophy, subchondral sclerosis, and bony 
deformity). 

The exclusive criteria were listed as follows:
•	 Radicular	 neurologic	 complaints	 or	 with	 evident	

disc herniations;
•	 Prior	surgery	on	the	spine;	
•	 Intolerance	of	local	anesthesia	and	contrast	medium.	

Also, all the enrolled patients had a strong desire 
for treatment because of serious chronic low back pain, 
and a 3-month or longer follow-up after intervention 
was performed. What is more, all the patients were un-
der enough physical discomfort to accept the interven-
tion of lumbar facet joint injection.

Preparation of Autologous PRP
The PRP was prepared based on the standard 2-step 

centrifugation method. Under sterile conditions, ap-
proximately 5 – 10 mL of peripheral blood sample (de-
pending on the number of treated levels) was collected 
with a sodium citrate coagulation test tube. Then the 
sample was first centrifuged at 200×g for 10 minutes 
at room temperature to get whole serum supernatant 
and a small part of subnatant erythrocyte. Serum su-
pernatant was subjected to the second centrifugation 
at 400×g for 10 minutes to remove part of the platelet 
poor plasma. Finally, approximately 1 – 2 mL autologous 
PRP was collected in a clear syringe for injection as soon 
as possible. For every enrolled patients, the complete 
blood count (CBC) in native peripheral blood before the 

Fig. 1. A fluoroscopic radiograph with contrast medium 
showing the needle point enter into the facet joint space.
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joint injection was successfully completed. 
After the injection treatment, no puncture-related 

complications were observed within 4 hours. Also, 
patients were given information for pain relief in the 
hospital and were asked to rest as much as possible and 
avoid bend at the waist for one week after leaving the 
hospital. There was no anti-inflammatory treatment for 
patients during the follow-up period. 

Follow-up and Clinical Evaluation
 All the patients were followed up for 3 months. 

The interviews were mostly conducted by telephone 
according to the following criteria and scales: low back 
pain visual analogue scale (VAS) at rest and during 
flexion, Roland-Morris Disability Questionnaire (RMQ), 
Oswestry Disability  Index (ODI), modified MacNab 
criteria for the relief of pain (excellent, good, fair, or 
poor). VAS is a subjective numerical pain rating scale 
ranging from 0 to 10, where 0 indicates no pain and 
10 indicates the worst pain ever experienced. RMQ was 
designed to assess back pain as experienced by the pa-
tient in the last 24 hours, and the outcome was a total 
score, a score of 0 represented no disability and a score 
of 24 represented the maximum disability. ODI is cur-
rently considered as the gold standard for measuring 
degree of disability and estimating quality of life in a 
patient with low back pain. The ODI is comprised of 10 
items which reflect the patient’s ability to manage their 
everyday life while dealing with their pain. Each item in 
the ODI had 6 options to represent a score from 0 to 5. 
A percentage score showed: total score of the patient 
/ total score possible×100%. A 10% change has been 
identified as being clinically meaningful. The result 
had 5 levels: minimal disability (0% – 20%), moderate 
disability (21% – 40%), severe disability (41% – 60%), 
crippled (61% – 80%), and bed-bound or exaggerating 
symptoms (81% – 100%). 

 All the interviews were conducted for patients 
before treatment and after treatment immediately, at 
one week, one month, 2 months, and 3 months, respec-
tively. Next, the collection and the statistical analysis of 
clinical data were performed to evaluate the effective-
ness of this therapeutic method. 

Statistical Analysis
The SPSS version 19.0 program was used for data 

analysis. All the data were expressed as means ± stan-
dard deviation (SD). The paired t-test was used for 
comparing the difference in VAS, RMQ, and ODI before 
and after treatment. The 95% confidence intervals 

were determined and a P value of less than 0.05 was 
considered statistically significant. All the graphs were 
constructed by using GraphPad Prism 5.0. 

Results

 All 19 patients received the initial 3-month follow-
up after a successful lumbar facet joint injection, and no 
patient was lost in the follow-up period. Based on our 
statistics, each patient had more than one segment to be 
treated. Among all the cases, 12 patients were injected 
on one side and 7 patients on both sides. The history of 
pain for patients lasted continuously or intermittently, 
ranging from 2 months to 16 years. Most patients had a 
history of taking pain medications and presented with 
slight pain radiation to other areas. Other basic charac-
teristics of patients are listed in Table 1. 

During the follow-up, every enrolled patient com-
pleted the questionnaires with VAS scores for low back 
pain and pain VAS scores during flexion. The outcomes 
showed that the low back pain was relieved in patients 
treated with PRP intra-articular injections (Fig. 2). The 
mean VAS scores at rest were 7.05 before treatment, 6.68, 
4.89, 3.21, 3.37, and 2.63 immediately, at one week, one 
month, 2 months, and 3 months after treatment. The 
scores weres 8.42, 8.05, 6.05, 4.21, 3.89, and 2.95 during 
flexion, respectively. Compared with the scores prior to 
treatment, the pain at rest and during flexion were signif-
icantly reduced at one week, one month, 2 months, and 
3 months after treatment (P < 0.05). However, there were 
no significant differences of scores between immediately 
after treatment and prior to treatment (P > 0.05).

As shown in Fig. 3, RMQ scores were significantly re-
duced after lumbar facet joint injections. The mean scores 
of RMQ were reduced gradually in a time-dependent 
manner after treatment. Moreover, there was significant 
difference in the RMQ scores between pre-treatment and 
post-treatment (P < 0.05). 

After lumbar facet joint injections with autologous 
PRP, the mean scores of ODI were decreased significantly 
compared with that prior to treatment (no less than 10% 
change occurred at any follow-up visit compared with 
pre-treatment). Prior to treatment, 17 patients (89.47%) 
were reported to be at the severe disability level or 
above, only 2 patients (10.53%) had moderate disability. 
However, at 3 months after treatment, all the 19 patients 
(100%) were reported to be at the moderate disability 
level or below (Table 2). 

According to the modified MacNab criteria, 9 
(43.37%), 14 (73.68%), 15 (78.95%), 15 (78.95%), and 
15 (78.95%) patients were considered as “excellent” or 
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Table 1. The basic characteristics of  the enrolled patients with low back pain.

No.
Age

(years)
Gender

Low back pain characteristics

Sides of  
pain

History of  
pain

Radiation to other areas
Pain 

medications
Treated segments

1 46 Female Bilateral 3 years Bilateral buttocks No L1/L2, L2/L3 Bilateral

2 38 Male Left 2 months No Yes L2/L3, L3/L4 Left

3 42 Male Right 10 years Right mid-thigh Yes L2/L3, L3/L4, L4/L5 Right

4 56 Female Left 4 years Left mid-thigh Yes L2/L3, L3/L4, L4/L5 Left

5 53 Female Left 16 years Left buttock and groin Yes L3/L4, L4/L5 Left

6 51 Female Bilateral 5 years Bilateral groins Yes L3/L4, L4/L5 Bilateral

7 46 Female Left 2 years Left mid-thigh No L3/L4, L4/L5, L5/S1 Left

8 61 Female Bilateral 2 years Bilateral groins No L3/L4, L4/L5 Bilateral

9 51 Male Right 4 years Right mid-thigh Yes L3/L4, L4/L5 Right

10 42 Female Bilateral 1 year No Yes L2/L3, L3/L4 Bilateral

11 52 Female Right 5 years Bilateral groins and upper 
thighs Yes L2/L3, L3/L4, L4/L5 Right

12 46 Male Bilateral 2 years Bilateral groins No L3/L4, L5/S1 Bilateral

13 57 Male Right 1 year Right buttock No L2/L3, L3/L4, L4/L5 Right

14 53 Female Bilateral 3 years Bilateral buttocks and groins Yes L2/L3, L3/L4 Bilateral

15 62 Female Left 5 years Left mid-thigh Yes L3/L4, L4/L5, L5/S1 Left

16 43 Male Right 4 months No Yes L2/L3, L3/L4 Right

17 59 Female Right 6 years Right mid-thigh Yes L3/L4, L4/L5, L5/S1 Right

18 49 Male Left 1 year No Yes L2/L3, L3/L4, L4/L5 Left 

19 53 Male Bilateral 3 years Bilateral buttocks Yes L4/L5, L5/S1 Bilateral

Fig. 2. The mean VAS scores of  low back pain at rest and during 
flexion. (*= significant effect [P < 0.05] at rest compared to 
the situation prior to treatment; #= significant effect [P <0.05] 
during flexion compared to the situation prior to treatment).

“good” immediately, at one week, one month, 
2 months, and 3 months after treatment with 
autologous PRP injection, respectively. Only one 
patient had reported a poor outcome at one 
week after treatment. The detailed results of the 
modified MacNab criteria are shown in Fig. 4.

There were no cases of infection, rejection 
reaction, nerve injury or injection-related com-
plications during the 3-month follow-up period. 
Immediately after treatment, low back pain was 
aggravated in four patients, but there were no 
nerve injuries in these patients after general 
and elemental neurological exams. Thus, lumbar 
facet joint injection with autologous PRP was suf-
ficiently safe for patients with lumbar facet joint 
syndrome.

discussion

Lumbar facet joint syndrome is defined as 
a kind of common low back pain deriving from 
the lumbar facet joints, which has a strong 
impact on activities of daily living. As the only 
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synovial joints in the spine, facet joints and peripheral 
synovial joints have extremely similar compositions. In 
addition, the degenerative changes of facet joints are 
equivalent to other peripheral joints (7). At present, 
different studies have described multiple therapeutic 
techniques to manage lumbar facet joint syndrome, 
and intra-articular injection is one of the most impor-
tant methods (2,20,30). Injection therapy is common 
for lumbar facet joint syndrome and has been modi-
fied with multiple drugs. However, a previous study 
suggests that the outcomes of intra-articular injection 
with different drugs are controversial and may result 
in different levels of drug-related complications (20). 

Therefore, it is critical to seek new injectable materials 
to be used for intra-articular facet joint injection for the 
treatment of lumbar facet joint syndrome. 

Recently, PRP therapy as a safe, nonsurgical, bio-
logical treatment for osteoarthritis and musculoskeletal 
repair has gained a lot of attention. Since PRP is pre-
pared from autologous blood, theoretically there are 
minimal risks for toxicity and side effects (31). Due to 
these features, PRP becomes a very appropriate mate-
rial for intra-articular injection. However, to the best 
of our knowledge, there are no related studies about 
using autologous PRP to treat lumbar facet joint syn-
drome. PRP therapy is a new technique for the treat-
ment of lumbar facet joint syndrome. Previous studies 
have indicated that reparative efficacy with PRP can 
be expected with 4 – 5 times of normal blood level, 
whereas no further enhancement is observed for PRP 
with much higher platelet concentrations (32). Accord-
ing to the results of our preliminary experiment, the 
platelet-enriched plasma with 4 – 5 times the platelet 
concentration may get a more positive outcome for 
lumbar facet joint syndrome. 

The results of our study demonstrated that facet 
joint injection using autologous PRP was an effective 
therapeutic method. Based on the modified MacNab 
criteria, 78.95% of the patients were satisfied with the 
treatment results at 3 months after PRP injections. Com-
pared pain levels before treatment, the level of low 
back pain after treatment was significantly decreased. 
In regard to lumbar disability, the results of RMQ and 
ODI showed that the degree of lumbar disability was 
obviously reduced and the quality of life had an an-
ticipated improvement. However, we did not have a 
control group in this study, the objective evaluations of 
the results might have a limitation.

Mooney and Robertson et al (22) first declared that 
intra-articular facet joint injection with steroids and lo-

Fig. 3. The mean RMQ scores to assess low back pain as 
experienced by the patient in the last 24 hours. * P < 0.05 
compared with scores of  pre-treatment.

Table 2. Overall results of  ODI prior to treatment and at one week, one month, 2 months, and 3 months after the treatment.

Prior to
After

1 week 1 month 2 months 3 months

Means ± SDs 54.32 ± 13.94% 39.47 ± 7.77% 27.79 ± 6.63% 24.63 ± 8.19% 26.32 ± 5.67%

Minimal disability 0 (0%) 0 (0%) 4 (21.05%) 8 (42.11%) 4 (21.05%)

Moderate disability 2 (10.53%) 12 (63.16%) 15 (78.95%) 10(52.63%) 15 (78.95%)

Severe disability 10 (52.63%) 7 (36.84%) 0 (0%) 1 (5.26%) 0 (0%)

Crippled 6 (31.58%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Bed-bound or exaggerating 
symptoms 1 (5.26%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
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cal anesthetics got a satisfying outcome with 32% of 
patients experiencing “complete relief” in a 6-month 
follow-up. Since then, injection therapy of facet joints 
has become a routine treatment option for lumbar facet 
joint syndrome, and steroids combined with local anes-
thetics have become the most used injectable materials. 
A systematic review has concluded that the low back 
pain relief after intra-articular steroid injection ranges 
from 18% to 63% (33). Pneumaticos et al (34) reported 
that 87% of patients had an improvement in the pain 
score at one month after steroid and local anesthetic 
injections. Schulte et al (20) found that, according to 
the MacNab criteria, 41% (16 patients) of patients with 
lumbar facet joint syndrome gained excellent or good 
outcomes at 3 months after intra-articular injections 
using a standardized protocol (prednisolone acetate, 
lidocaine 1%, phenol 5%). Ribeiro et al (35) showed 
that the VAS score was reduced from 7.0 before the in-
tervention to 4.7 at 3 months (P < 0.001) and 51.9% of 
patients expressed satisfied outcomes with significant 
pain relief at 3 months after facet joint injections with 
1 mL of lidocaine and 1 mL of triamcinolone hexace-
tonide. Our data showed that, based on the modified 
MacNab criteria, 78.95% of the patients were assessed 

to have excellent or good outcomes at 3 months after 
PRP injections, which suggested that application of 
PRP might be more effective than the standardized 
protocol. Nonetheless, in many systematic reviews, in-
vestigators take a skeptical attitude about the efficacy 
of steroid facet joint injections (36,37). In a randomized 
and controlled study, Carette et al (38) reported that 
injecting steroid into the facet joints showed little ef-
fect on the treatment of patients with chronic low back 
pain. The mean pain VAS score for patients with steroid 
injection at one month was 4.7, which was similar with 
that at 3 month (38). According to our clinical experi-
ence, intra-articular facet joint injections with steroid 
and (or) local anesthetic may show significant pain re-
lief in the short-term, but the long-term therapeutic ef-
fects are uncertain. Our results revealed that the mean 
VAS scores at rest and during flexion were 2.63 and 
2.95, respectively, at the 3 month evaluation after PRP 
injection, which were decreased compared with that at 
one month (3.21 and 4.21). All these findings suggested 
that PRP injection showed more effect on low back 
pain than injection with steroids, especially in a longer 
term period. In addition, our treatment method could 
significantly improve the quality of life in a short-term 

Fig. 4. The results 
according to modified 
MacNab criteria 
immediately (A), one 
week (B), one month (C), 
2 months (D), 3 months 
(E) after treatment.
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