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ABSTRACT
Background: Plantar fasciitis represents painful inflammatory process of plantar fascia with pain beneath the heel.
The disease is frustrating for both the patient and the physician as the etiology is unknown. Conservative management
is the mainstay of treatment. Patients with resistant pain can be treated with local injections. In this study we
evaluated the effectiveness of autologous whole blood injection for treatment of chronic plantar fasciitis.
Methods: The study was conducted on 55 patients (males=25, females=30) with chronic heel pain for more than 6
months and failed conservative treatment. After proper clinical evaluation and diagnosis, autologous whole blood was
injected on medial aspect of heel at the most tender point. Visual analog score was noted before injection and at 3 and
6 months of follow-up.
Results: Mean preprocedure visual analog score was 8.2 (range=4-10), which reduced to a mean of 4.5 (range=0-9) at
3 month follow-up and 3.3 (range 0-9) at 6 month follow-up. The reduction in VAS score was statistically significant
(p<0.001). No complications occurred in our series.
Conclusions: Autologous whole blood injections appear to be cost-effective for treatment of resistant plantar fasciitis
with no serious side effects.
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INTRODUCTION
Plantar fasciitis is the most common cause of chronic
heel pain with a prevalence of about 10% in adults.1 The
plantar fascia originates from the medial side of calcaneal
tuberosity and forms the medial longitudinal arch,
providing static longitudinal support and dynamic shock
absorption. The exact etiopathogenesis of this entity is
still not clear.2 Degenerative changes, microscopic tears,
gradual reduction in collagen and elastic tissues with
aging predispose to this condition.3 Various risk factors
for developing this disease include obesity, rheumatoid
arthritis, ankylosing spondylitis, prolonged standing,

walking barefoot, poor footwear, excessive foot
pronation, increased femoral anteversion, limited ankle
dorsiflexion.4-6
Woolnough termed the entity ‘tennis heal’, postulating
that repeated trauma and traction due to aging produces
microtears and cystic degeneration at the plantar fascia
origin and flexor digitorum brevis beneath it.7 Schon and
Baxter proposed entrapment of first branch of lateral
plantar nerve to abductor digiti minimi as a possible
cause of heel pain, thereby suggesting a neurogenic
cause.8 Hicks described the Windlass mechanism of the
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plantar fascia as the toes are dorsiflexed, resulting in
traction on plantar fascia origin.9
The diagnosis in mainly clinical with adults in the fourth
and fifth decade most affected and no sex predilection.
Patients report pain on medial or plantar aspect of heel
that is worst on rising in the morning or after sitting for a
while. After a few steps pain diminishes and the patient is
comfortable during the day. Patients may have light
discomfort during the end of the day. Tenderness is
present on the inferomedial aspect of calcaneal
tuberosity.2 Radiographs may reveal calcaneal spurs in
about half of the patients affected, with uncertain
significance.
Plantar fasciitis is a self-limiting condition and majority
of patients become asymptomatic within 6-18 months,
which is disappointing for both the patient and the
surgeon.10 Conservative treatment options include rest to
part, anti-inflammatory medications, stretching exercises,
heel pads and orthotics, ultrasound and extra-corporeal
shock wave therapy, corticosteroid injections providing
relief in majority of patients. Surgery is reserved for
selected patients (5-10%) who do not respond to nonoperative management.11,12 Local steroid injections have
been associated with plantar fascia rupture and heel fat
pad atrophy.13,14
In recent years there has been a growing interest in the
use of autologous blood derived products including
Autologous whole blood (AWB) and Platelet rich plasma
(PRP) for treatment of variety of musculoskeletal
conditions including tennis elbow, golfers elbow, patellar
tendinitis, Achilles tendinitis, knee osteoarthritis.15-18 The
various cellular and humoral factors in blood stimulate
vascular and fibroblast activity, initiating an
inflammatory reaction, thus producing healing.19,20 In this
study we examine the effect of Autologous Whole Blood
injections for treatment of chronic plantar fasciitis with
symptom duration of more than 6 months and failed
conservative management.

The severity of patient’s pain was graded according to
Visual analog scale (VAS) of 100 mm length by putting a
mark on the ruler (0=no pain and 100=most severe pain)
before the procedure. After marking, pain was scored
from one to ten with one decimal. Patients with VAS
score of 3 or less than 3 were not included in the study.
Patients were explained in detail about the procedure and
need for follow-up.
Patients were placed in supine position with affected limb
in flexion at hip and knee, limb externally rotated so that
medial plantar surface is exposed. The skin was prepared
with betadine solution and sterile drape applied. The
superficial skin was infiltrated with 2% lignocaine. 2 ml
of autologous whole blood was taken from antecubital
vein under aseptic precautions. The AWB was injected
into the medial plantar surface at the most tender point
from medial to lateral with a 22G needle using a
peppering technique. The injection site was dressed and
patients were discharged with advice to follow-up at 1
month, 3 months and 6 months. VAS was recorded at 3
months and 6 months. Statistical analysis was done by
using paired student t- test. Patients were instructed to
perform plantar fascia stretching and intrinsic foot
strengthening exercises regularly post injection.
RESULTS
The procedure was performed on 60 patients with chronic
heel pain meeting our inclusion criteria from May 2014
to April 2017. Out of these, 5 patients were lost to
follow-up and 55 patients were followed for a minimum
of 6 months. The average duration of symptoms before
the procedure was 10 months with a range of 6- 22
months. There were 25 males and 30 females. Right side
was involved in 26 patients and left side in 29 patients.
Patient’s age ranged from 30- 65 years with an average of
44 years. The minimum follow-up period was 6 months
with a maximum of 12 months and a mean of 8 months
(Table 1).
Table 1: Demographic details of patients.

METHODS
This study was conducted in the Orthopedics department,
Government Hospital for Bone and Joint Surgery, an
associated hospital of Government Medical college,
Srinagar from 2014 to 2017. Institute ethical committee
approval and proper informed consent was taken from all
patients. 55 patients of both sexes having unilateral
chronic heel pain of more than 6 months with failed
conservative treatment were included. The conservative
treatment included anti-inflammatory medications,
stretching and orthotics. Exclusion criteria were patients
with symptom duration of less than six months, bilateral
involvement, prior history of local steroid injection,
infection at injection site, prior history of surgery for
plantar fasciitis.

Sex
Side involvement
Age (years)
Symptom duration
(months)
Follow up duration
(months)

Males (n=25, 45.5%)
Females (n=30, 55.5%)
Right (n=26, 47.3%)
Left (n=29, 52.7%)
30-47 (n=31, 56.4%)
48-65 (n=24. 43.6%)
6-10 (n=30, 54.6%)
11-15 (n=21, 38.2%)
16-22 (n=4, 7.2%)
6-9 (n=31, 56.4%)
10-12 (n=24, 43.6%)

In our study the mean preinjection VAS score was 8.2
(range of 4-10), which reduced to a mean of 4.5 (range of
0-9) at 3 months and a mean of 3.3 (range of 0-9) at final
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follow-up of months (Table 2). Statistical analysis
revealed a significant decrease in the VAS score
(p<0.001). 36 (65.5%) patients with an initial VAS score
of 4-10 (moderate to severe pain) had a VAS score of 0-3
(mild or no pain) at final follow-up. 24 patients (43.6%)
were completely pain free with VAS score of 0 at final
follow-up. 3 (5.4%) patients did not respond significantly

to treatment with no or minimal change in VAS scores at
3 months and final follow-up. No patient reported
increased pain at 3 months or final follow-up, although
about 18 patients (32.7%) reported increased pain after
injection which subsided in 2-3 days with analgesics.
There was no plantar fascia rupture, infection or
neurovascular damage in our patients.

Table 2: VAS scores prior to AWB injection and at 3 months and 6 months follow-up.
Visual analog scale
0-3
4-7
8-10
Total

Preprocedure (%)
0
21 (38.18)
34 (61.81)
55

DISCUSSION
Plantar fasciitis is the most common foot disorder in
adults managed by podiatric foot and ankle specialist.2
The exact etiology of plantar fasciitis is unknown with
different etiological factors contributing to the condition.4
The long term prognosis is satisfactory based upon the
natural history of the condition.10 Most patients are
treated conservatively with good outcome reported in
majority of patients. Patients who do not improve with
conservative treatment are interested in options other than
surgery, such as local injections.21 Presently, treatment
with extra corporeal shock wave therapy has
contradictory evidence.22 Surgery is reserved for minority
of patients with recalcitrant symptoms, with prognosis
and complications explained. Infection, risk of nerve
injury and plantar fascia rupture are some of the
complications associated with surgical treatment.
Autologous whole blood contains strong growth factors
within platelets that can induce healing of chronic soft
tissue injuries. There is increased growth factor
expression, angiogenesis and proliferation of cells with
AWB injection. PRP injections have been given in
plantar fasciitis with good outcomes reported in majority
of studies.17,19 PRP injections require blood withdrawal of
about 50 ml, sophisticated platelet concentrating
equipment’s and special techniques in clinical setting.
Wheeler did a pilot case series study on 62 patients with
Ultrasound guided Autologous blood injection for plantar
fasciitis.23,24 Their study showed promising results with
average reduction of VAS by 84% and 68% of patients
virtually pain free. They reported no complications,
although 3 patients required surgery at long term followup. Compared to the study of Wheeler, our study did not
show such promising results. This may be because we did
not use ultrasound guided injections. Our study showed
decrease in VAS scores in all patients by a mean of
40.3%, with 43.6% patients completely pain free at one
year follow-up.

At 3 months (%)
24 (43.63)
25 (45.45)
6 (10.9)
55

At 6 months (%)
36 (65.45)
16 (29.09)
3 (5.4)
55

Raeissadat et al compared the effect of autologous blood
and corticosteroid injection for plantar fasciitis in 36
patients with significant improvement in VAS scores.25
Patients with AWB injection had a steady gradual
decrease in pain, while patients with corticosteroid
injection had an early sharp decrease followed by gradual
decrease in pain scores. At 3 months, two groups showed
no significant difference in pain scores. Similar results
were shown by Lee et al, who compared autologous
blood injection with corticosteroids in 61 patients.26 The
corticosteroid group had significantly lower VAS than
the autologous blood group at 6 weeks and 3 months but
the difference was not significant at 6 months. In our
study, 32.7% patients reported slight increase in pain
after injection which improved gradually. All patients had
gradual decrease in pain.
Vahdatpour et al reported short term similar effectiveness
between AWB and platelet rich plasma injection in series
of 34 patients.15 Both patients had significantly reduced
plantar fascia thickness on ultrasounds. They described
AWB injections as cost effective as compared to PRP
injections which need special equipment for preparation.
CONCLUSION
This study indicated benefit to majority of patients with
chronic plantar fasciitis from use of autologous blood
injection. Patients with failed conservative treatment can
be treated successfully with AWB injections with no
adverse effects reported. However large multicenter
randomized comparative clinical trials are needed to
establish efficacy of AWB compared to established
corticosteroid and PRP injections. Also studies with long
term follow-up are needed to evaluate sustained relief in
symptoms and any recurrences.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
institutional ethics committee

International Journal of Research in Orthopaedics | July-August 2018 | Vol 4 | Issue 4

Page 636

Kirmani TT et al. Int J Res Orthop. 2018 Jul;4(4):634-637

REFERENCES
1.

2.

3.

4.

5.

6.

7.
8.

9.

10.

11.

12.
13.

14.

15.

16.

Scher DL, Belmont PJ Jr, Bear R, Mountcastle SB,
Orr JD, Owens BD, et al. The incidence of plantar
fasciitis in the United States military. J Bone Joint
Surg Am. 2009;91:2867-72.
Goff JD, Crawford R. Diagnosis and treatment of
plantar
fasciitis.
Am
Fam
Physician.
2011;84(6):676-82.
Astrom M, Rausing A. Chronic Achilles
tendonopathy: a survey of surgical and
histopathological findings. Clin Orthop Relat Res.
1995;316:151-64.
Werner RA, Gell N, Hartigan A, Wiggerman N,
Keyserling WM. Risk factors for plantar fasciitis
among assembly plant workers. PM R.
2010;2(2):110-6.
Riddle DL, Pulisic M, Pidcoe P, Johnson RE. Risk
factors for plantar fasciitis: A matched case-control
study. J Bone Joint Surg Am. 2003;85:872-7.
Irving DB, Cook JL, Young MA, Menz HB.
Obesity and pronated foot type may increase the risk
of chronic plantar heel pain: A matched case-control
study. BMC Musculoskelet Disord. 2007;8:41.
Woolnough J. Tennis heel. Med J Aus. 1954;2:85761.
Schon LC. Plantar fascia and Baxter’s nerve release.
In: Myerson M, ed. Current therapy in foot and
ankle surgery. St Louis; 1993: 177-182.
Bolgla LA, Malone TR. Plantar fasciitis and the
windlass mechanism: a biomechanical link to
clinical practice. J Athl Train. 2004;39(1):77–82.
Craig CY, Darin SR, Mark WN. Treatment of
plantar
fasciitis.
Am
Fam
Physician.
2001;63(1):467–74.
Crawford F, Thomson C. Interventions for treating
plantar heel pain. Cochrane Database Syst Rev.
2003;3(3):CD000416.
Landorf K, Menz H. Plantar heel pain and fasciitis.
Clin Evid. 2008;2:1111.
Sellman JR. Plantar fascia rupture associated with
corticosteroid
injection.
Foot
Ankle
Int.
1994;15:376-81.
Acevedo JI, Beskin JL. Complications of plantar
fascia rupture associated with corticosteroid
injection. Foot Ankle Int. 1998;19:91-7.
Vahdatpour B, Kianimehr L, Ahrar MH.
Autologous platelet-rich plasma compared with
whole blood for the treatment of chronic plantar
fasciitis; a comparative clinical trial. Adv Biomed
Res. 2016;5:84.
Mahindra P, Yamin M, Selhi HS, Singla S, Soni A.
Chronic plantar fasciitis: effect of platelet-rich

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

plasma, corticosteroid, and placebo. Orthopedics.
2016;39(2):285–9.
Ragab EM, Othman AM. Platelets rich plasma for
treatment of chronic plantar fasciitis. Arch Orthop
Trauma Surg. 2012;132(8):1065–70.
Sherpy NA, Hammada MA, Hagrassb HA, Samirb
H, Abu-ElMaatyc SE, Mortadaa MA, et al. Local
injection of autologous platelet rich plasma
compared to corticosteroid treatment of chronic
plantar fasciitis patients: A clinical and
ultrasonographic follow-up study. Egyptian
Rheumatologist. 2016;38(3):247-52.
O'Malley MJ, Vosseller JT, Gu Y. Successful use of
platelet rich plasma for chronic plantar fasciitis.
HSS J. 2013;9(2):129–33.
Martinelli N, Marinozzi A, Carnì S, Trovato U,
Bianchi A, Denaro V. Platelet-rich plasma injections
for chronic plantar fasciitis. Int Orthop.
2013;37(5):839–42.
Foster TE, Puskas BL, Mandebaum BR, Gerhardt
MB, Rodeo SA. Platelet-rich plasma: from basic
science to clinical application. Am J Sports Med.
2009: 1112–1115.
Rompe JD, Furia J, Weil L, Maffulli N. Shock wave
therapy for chronic plantar fasciopathy. Br Med
Bull. 2007;81-82:183-208.
Wheeler P. Autologous blood injections for chronic
plantar fasciitis – a pilot case-series study shows
promising results. Int Musculoskeletal Med.
2013;35(1):3-7.
Wheeler P. The role of autologous blood injections
in the treatment for patients with chronic plantar
fasciitis – A case series and longer-term follow-up.
Int Musculoskeletal Med. 2013;37(2):47-53.
Raeissadat SA, Fam SE, Sedighipour L, BabaeiGhazani A. Autologous whole blood versus
corticosteroid local injection in treatment of plantar
fasciitis: A randomized, controlled multicenter
clinical trial. Clin Rheumatol. 2016;36(3):661–9.
Lee TG, Ahmad TS. Intralesional autologous blood
injection compared to corticosteroid injection for
treatment of chronic plantar fasciitis. A prospective,
randomized, controlled trial. Foot Ankle Int.
2007;28(9):984–90.

Cite this article as: Kirmani TT, Gul IA, Manzoor
QW, Kangoo KA. Autologous whole blood injection in
chronic plantar fasciitis: a prospective clinical study.
Int J Res Orthop 2018;4:634-7.

International Journal of Research in Orthopaedics | July-August 2018 | Vol 4 | Issue 4

Page 637

