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Introduction
 Genu valgum is part of a normal physiologic process in children. 
During development, the Femorotibial (FT) angle progresses in a 
varus to valgus fashion. Before 1 year, an infant may reach up to 15º 
of varus. At 2 years of age, children approach neutral. By 3 years 
old, children can progress to maximum valgus before spontaneously 
correcting to approximately 6º before age seven [1]. Persistent genu 
valgum may be unilateral or bilateral in nature, with persistent genu 
valgum most often bilateral in nature. Etiologies such as growth 
plate disorders, skeletal dysplasias and idiopathic usually present 
bilaterally. Trauma to the knee or infections can lead to unilateral 
genu valgum. Indications for surgery have included: 1) unacceptable 
cosmesis; 2) genu valgum >15º after age seven; 3) asymmetry; 4) 
Intermalleolar (IM) distance greater than 7.5cm; 5) altered gait; 6) 
pain and 7) decreased participation in physical activity [2,3].

 Various surgical approaches have been described in the literature 
as effective treatments for patients with angular deformities of the 
lower extremity [4-9]. Physeal manipulation has the advantage of 
decreased morbidity when compared to more invasive methods 
such as an osteotomy [10,11]. Phemister described growth arrest by 
physeal manipulation in 1933 by rotation of the epiphyseal plate 90° 
to create a bony bridge [12]. Blount and Clarke described controlling 
physeal growth in 1949 through epiphyseal stapling [13]. Temporary 
hemiepiphysiodesis can be obtained using tension-band plating, 
percutaneous transphyseal screws and stapling [14-16].

 A method described by Bowen, percutaneous hemiepiphysiodesis, 
however, offers the advantage of minimally invasive surgery without 
return to the or for hardware removal. In the Bowen technique, a 
selected area of the growth plate is identified and ablated leading 
to growth inhibition and gradual limb correction [17,18]. Timing of 
when to perform hemiepiphysiodesis for optimal physeal ablation and 
deformity correction is key to successful outcome and is guided by 
bone age radiographs [19-21]. 

 In this study, we analyzed the outcomes of twenty-six children with 
idiopathic genu valgum undergoing percutaneous hemiepiphysiodesis 
of the proximal tibia or proximal tibia and distal femur in order to 
report outcomes, safety and efficacy.

Methods
 This study was approved by the medical school Institutional Review 
Board (IRB). A retrospective study was conducted of 26 patients and 
51 limbs with idiopathic genu valgum between the years of 2006-
2017. Clinical patient demographics recorded included: gender, age 
and chief complaint. Additional radiographic demographics recorded 
were: bone age radiographs of open or closed Distal Phalanx (DP) 
joint (Figure 1A and 1B), location of hemiepiphysiodesis and initial  
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Abstract
Objective: Surgical techniques using bone blocks, screws, plates 
and staples have been described to biologically manipulate the 
growth plate to correct leg length inequality, genu varum and genu 
valgum. This study aimed to evaluate adolescents undergoing 
percutaneous hemiepiphysiodesis for correction of genu valgum.

Methods: An IRB-approved retrospective review was conducted 
for 26 patients who underwent percutaneous hemiepiphysiodesis 
for genu valgum correction. Hemiepiphysiodesis, was performed at 
the medial physis of the tibia +/- femur. Patients were followed for 
measurement of Intermalleolar (IM) gap and Femorotibial (FT) angle 
correction. Seventeen females and 9 males were studied.

Results: The average age at time of surgery was 12.6 years. The 
average net IM distance and FT angle correction was 9.9 cm and 
10.1º. Fourteen patients (54%) underwent femoral and tibial growth 
plate manipulation; correction rate for IM distance was 0.7cm/month 
and FT angle was 1.1º/month. Ten patients (38%) underwent tibial 
growth plate manipulation; correction rate for IM distance was 0.7 
cm/month and FT angle was 1.3º/month. Patients with closed Distal 
Phalanx (DP) growth plates on bone age radiographs, indicating 
pending skeletal maturity, were more likely to undergo FT physis 
manipulation.

Conclusion: Percutaneous hemiepiphysiodesis is a safe and 
effective method to correct genu valgum. The success rate was 
92%. No patients required completion of the hemiepiphysiodesis. 
The timing of the procedure is based on skeletal maturity by bone 
age. 
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presentation to surgery length. Patients included in this study were 
1) 16 years or younger; 2) male or female gender; 3) diagnosed with 
genu valgum and 4) recipients of percutaneous hemiepiphysiodesis.

 In order to determine the degree of deformity, IM distance 
measurements were made with the patient supine, legs flat and 
touching of the medial femoral condyles. An IM distance greater than 
7.5cm was considered abnormal [2,3]. The FT angle was measured 
clinically preoperatively with AP radiographs and a goniometer to 
help guide the surgical procedure (Figure 2). Indications for surgery 
included pre-operative IM distance greater than 7.5cm and FT angles 
greater than 12º in addition to patient symptomatology.

 The surgical technique was based on the original described 
by Bowen and Johnson [9]. A tourniquet was used. The limb was 
prepped and draped in a sterile fashion. The physis was identified 
with a metal marker over the skin and a C-arm (GE OEC 9900 Elite). 
A 10-mm incision was made with a No. 15 scalpel on the medial 
aspect of the physis. A 2mm K-wire was placed into the physis to 
a depth of about 40% (Figure 3A). A 10mm cannulated reamer was 
placed over the K-wire to ream the physis (Figure 3B). Wire-guided 
hemiepiphysiodesis was performed by reaming the medial physis. 
A curved curette was used to curette in all directions to cause a 
nice hemiepiphysiodesis effect (Figure 3C). Patients received tibial 
manipulation only or both femoral and tibial manipulation. Patients 
received tibial and/or femoral manipulation based on bone age, 
clinical deformity and discussion with the patients and guardians on 
the risks and benefits of each procedure.

 Postoperative FT angles were recorded for each patient on 
subsequent visits in a similar fashion to preoperative measurements. 
The average net FT angle correction, correction rate and time to final 
correction were recorded. The average postoperative IM distance net 
correction and correction rate were also recorded.

 The net IM distance and net FT angle correction rate for tibial 
manipulation only was compared to patients who received tibial and 
femoral manipulation. Relationship between DP physis closure and 
receiving the combined procedure was estimated. Statistical analyses 
were performed using R version 3.4.2 [1,2].

Results
 There were 26 total patients and 51 limbs analyzed in this study. 
Seventeen (65%) patients were female and 9 (35%) were male. The 
most common chief complaint recorded was a cosmetic complaint 
followed closely by complaints of pain along the anterior knee joint 
and feelings of patellar instability. There were a total of 10 patients 
(20 limbs) with closed DP growth plates; no patients had closure 
at the distal radius on bone age films. Of the limbs undergoing 
percutaneous hemiepiphysiodesis, 28 (55%) received proximal tibia 
and distal femur manipulation, 20 (39%) received proximal tibia 
manipulation, 2 (4%) received femoral manipulation only and 1 (2%) 
patient received unilateral proximal tibia manipulation.

 The average preoperative IM distance for all patients was 17.2(+/-
5.4) cm and postoperative was 7.3(+/-6.8)cm. The average net IM 
correction for all patients was 9.9(+/-4.7)cm. The average preoperative 
FT angle for all limbs was 17.4(+/-4.7)º and postoperative was 7.3(+/-
4.2)º. The average net FT angle correction for all patients was 10.1(+/-
4.5)º. Patients were followed on average for 16.9(+/-11.9) months after 
surgery. The average tourniquet time for all surgeries was 20.6(+/-10) 
minutes. There were 4 limbs (7.8%) that were under-corrected and 
required a later return to the or for correction with osteotomy (Table 
1). Both of these patients had preoperative IM distances of greater 
than 20cm and FT angles greater than 25º bilaterally.

 The average age of males and females undergoing the combined 
procedure was 14 years and 13.3 years, respectively. The average 
age of males and females undergoing proximal tibia manipulation 
was 12.3 and 11.3 years, respectively. The correction rates for IM 
distance and FT angle for patients undergoing bilateral proximal tibia 
or femoral and tibial manipulation were also analyzed. Measurements 
included in these results reflect measurements taken at the first year of 
follow-up. The average IM distance and FT angle correction rate for 
patients undergoing proximal tibia manipulation were 0.7cm/month 
and 1.3º/month with net corrections of 10.4cm and 9.6º, respectively. 

Figure 1: Anteroposterior radiograph of the L hand and wrist displaying open (A) and 
closed (B) DP growth plates in two different patients with genu valgum.

Figure 2: Preoperative anteroposterior radiograph of bilateral knees displaying genu 
valgum.

Figure 3: Intra-operative anteroposterior view of K-wire (A), 10-mm reamer (B) and 
curette (C) in percutaneous hemiepiphysiodesis of the proximal tibia.
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For patients undergoing both femoral and tibial manipulation, 
the average IM distance and FT angle correction rate were 0.7cm/
month and 1.1º/month, with net corrections being 9.8cm and 9.9º, 
respectively. Patients with closed DP growth plates were more likely 
to undergo the combined procedure than patients with open DP 
growth plates (7.14; 95% CI 1.88-27.16) (Table 2).

Discussion

 Medial hemiepiphysiodesis by drilling and curetting under 
fluoroscopic imaging is an effective way to manage adolescents 
with idiopathic genu valgum. The average postoperative net IM 
correction was 9.9cm with an average IM distance correcting from 
17.2cm to 7.3cm. The average postoperative net FT angle correction 
was 10.1º, with an average postoperative FT angle of 7.3º. When 
analyzing patients undergoing the combined procedure or tibial 
manipulation only, we saw similar results with other studies. Inan 
[19], achieved successful valgus correction utilizing percutaneous 
hemiepiphysiodesis in patients with preoperative deformities of 12º to 
postoperative valgus measurements of 4º. Ferrick [22], demonstrated 
an average mechanical axis correction of 10º, with a correction rate 
for FT manipulation of 1.1º per month over a one-year period, similar 
to our study that showed a correction rate of 1.1º for combined 
manipulation in the first year. Bowen [18], demonstrated an average 
net FT angle correction of 4.4º per physis and in another study 
[17], demonstrated 11.8º of net FT angle valgus correction using 
percutaneous hemiepiphysiodesis, similar to our average of 10.1º for 
all patients.

 There were 2 patients out of 26 that were under-corrected. Both 
patients were indicated for an osteotomy. Of note, both patients had 
a preoperative IM distance greater than 20cm and had severe valgus 
deformities in one or both lower extremities with preoperative FT 
angles greater than 25º. Two other patients had continued bilateral 
patellar instability and were managed with a brace. Genu valgum 
has been demonstrated to lead to lateralization of the patella 
making patients more susceptible to instability [23]. Patients who  

do not receive correction of their valgus deformity may be at risk 
for unsuccessful outcomes due to persistent genu valgum and its 
significant association with patellar instability [24]. 

 In the current study, the average age of all patients at the time of 
the combined procedure was 13.4 years compared to 11.9 years in 
patients undergoing proximal tibia manipulation only. The measured 
correction rates of these patients were equal. Patients undergoing FT 
manipulation were more skeletally mature than patients undergoing 
tibial manipulation only. The current study demonstrates that patients 
more skeletally mature may need both femoral and tibial growth plate 
manipulation due to a slow-down in growth as they reach skeletal 
maturity.

 One key to percutaneous hemiepiphysiodesis is appropriate 
operative timing. Lower limb growth has been demonstrated to 
cease approximately 2 years and 6 months after fusion of the distal 
phalangeal joint in children [25,26]. This may be an optimal time 
for patients to undergo permanent hemiepiphysiodesis as their 
remaining growth period begins to decline and therefore relying on 
guided growth techniques may not be sufficient. No patient in this 
study was overcorrected, nor did any patient require completion of 
the hemiepiphysiodesis. Other studies analyzing timing of permanent 
hemiepiphysiodesis have suggested proceeding with the procedure 
within 1-2 years of growth remaining with close follow-up [22]. 

 Troy et al. evaluated percutaneous epiphysiodesis using drill/
curettage versus transphyseal screws [27], in 115 adolescents with 
Leg-Length Discrepancy (LLD). Both procedures demonstrated equal 
efficiency in resolving LLD, with similar operative times and Length 
of Hospital Stay (LOS). However, the advantage of drill/curettage is 
that it typically does not require a return to the operating room for 
subsequent hardware removal [28,29]. 

 Permanent percutaneous hemiepiphysiodesis offers several 
advantages compared to other methods of temporary epiphysiodesis. 
Bowen’s method does not require a second return to the or for 
hardware removal. No patients experienced any evidence of 
postoperative infections in our study. No rebound phenomena occur. 
Cosmetically, the procedure is performed percutaneously and there is 
minimal scarring. Hardware is not needed [5,15,30]. Limitations of 
the current study include retrospective design, small sample size and 
a single surgeon cohort.

Conclusion
 Percutaneous hemiepiphysiodesis is a safe and effective method 
to correct genu valgum in adolescents. The procedure was 92% 
successful. No patient in this study was over-corrected. The optimal 
time for the combined femorotibial procedure is when the distal 
phalanx physis begins to close. In the rare case of under-correction, 
osteotomy may be indicated.
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Average Pre-op IM Dist. (SD) 17.2 (5.4) cm

Average Post-op IM Dist (SD) 7.3 (6.8) cm

Average Net IM Correction (SD) 10 (4.7) cm

Average Pre-op FT Angle (SD) 17.2 (4.8) deg

Average Post-op FT Angle (SD) 7.3 (4.2) deg

Average Net FT Angle Correction (SD) 11 (4.5) deg

Average Follow-up time (SD) 16.9 (11.9) months

Tourniquet Time (SD) 20.6 (10.0) min

Under-correction 4 limbs

IM Distance

Tib Manipulation 
Only (n=8)

Fem/Tib Manipulation 
(n=9)

Correction rate (cm/month) 0.66 0.67

Net correction 10.4 9.8

Table 1: Average preoperative, postoperative and net IM and FT angle measurements.

Table 2: IM distance correction rate and net correction.

http://dx.doi.org/10.24966/ASSE-3126/100017


Citation: Monahan K, Eberly HW, Pan T, Anagnostakos J, Konopitski A, et al. (2021) Hemiepiphysiodesis via the Bowen Method for Genu Valgum in Adolescents. 
Archiv Surg S Educ 3: 017.

• Page 4 of 5 •

Archiv Surg S Educ ISSN: 2689-3126, Open Access Journal
DOI: 10.24966/ASSE-3126/100017

Volume 3 • Issue 1 • 100017

References

1. Salenius P, Vankka E (1975) The development of the tibiofemoral angle in 
children. J Bone Joint Surg Am 57: 259-261.

2. Kling TF, Hensinger RN (1983) Angular and torsional deformities of the 
lower limbs in children. Clin Orthop Relat Res 176: 136-147.

3. Howorth B (1971) Knock knees. With special reference to the stapling 
operation. Clin Orthop Relat Res 77: 233-246.

4. Ballal MS, Bruce CE, Nayagam S (2010) Correcting genu varum and genu 
valgum in children by guided growth: Temporary hemiepiphysiodesis us-
ing tension band plates. J Bone Joint Surg Br 92: 273-276.

5. Nouh F, Kuo LA (2004) Percutaneous epiphysiodesis using transphyseal 
screws (PETS): Prospective case study and review. J Pediatr Orthop 24: 
721-725.

6. Burghardt RD, Herzenberg JE (2010) Temporary hemiepiphysiodesis with 
the eight-Plate for angular deformities: Mid-term results. J Orthop Sci 15: 
699-704.

7. Fraser RK, Dickens DR, Cole WG (1995) Medial physeal stapling for pri-
mary and secondary genu valgum in late childhood and adolescence using 
transphyseal screws (PETS). J Bone Joint Surg Br 77: 733-735.

8. Scott AC, Urquhart BA, Cain TE (1996) Percutaneous vs. modified phe-
mister epiphysiodesis of the lower extremity. Orthopedics 19: 857-861.

9. Bowen RJ, Johnson WJ (1983) Percutaneous Epiphysiodesis. Clin Orthop 
Relat Res 190: 170-173.

10. Maase P, Zreik H (1985) Can one determine the age at which epiphysiode-
sis should be performed in the treatment of genu valgum in the adolescent? 
Rev Chir Orthop Reparatrice Appar Mot 71: 319-325.

11. Metaizeau JP, Wong-Chung J, Bertrand H, Pasquier P (1998) Percutaneous 
Epiphysiodesis using Transphyseal Screws (PETS). J Pediatr Orthop 18: 
363-369.

12. Phemister DB (1933) Operative arrestment of longitudinal growth of 
bones in the treatment of deformities. J Bone Joint Surg Am 15: 1-15.

13. Blount WP, Clarke GR (1949) Control of bone growth by epiphyseal sta-
pling: A preliminary report. J Bone Joint Surg Am 31: 464-478.

14. Park H, Park M, Kim SM, Kim HW, Lee DH (2018) Hemiepiphysiodesis 
for idiopathic genu valgum: Percutaneous transphyseal screw versus ten-
sion-band plate. J Pediatr Orthop 38: 325-330.

15. Brauwer VD, Moens P (2008) Temporary hemiepiphysiodesis for idio-
pathic genua valga in adolescents: Percutaneous Transphyseal Screws 
(PETS) versus stapling. J Pediatr Orthop 28: 549-554.

16. Gottliebsen M, Rahbek O, Hvid I, Davidsen M, Hellfritzsch MB, et al. 
(2013) Hemiepiphysiodesis: Similar treatment time for tension-band plat-
ing and for stapling: A randomized clinical trial on guided growth for idio-
pathic genu valgum. Acta Orthop 84: 202-206.

17. Bowen RJ, Torres RR, Forlin E (1992) Partial epiphysiodesis to address 
genu varum or genu valgum. J Pediatr Orthop 12: 359-364.

18. Bowen JR, Leahey JL, Zhang ZH, MacEwen GD (1985) Partial epiph-
ysiodesis at the knee to correct angular deformity. Clin Orthop Relat Res 
198: 184-190.

19. Inan M, Chan G, Bowen JR (2007) Correction of angular deformities of 
the knee by percutaneous hemiepiphysiodesis. Clin Orthop Relat Res 456: 
164-169.

20. Blair VP, Walker SJ, Sheridan JJ, Schoenecker PL (1982) Epiphysiodesis: 
A problem of timing. J Pediatr Orthop 2: 281-284.

21. R Core Team (2018) R: A language and environment for statistical com-
puting. R Foundation for Statistical Computing, Vienna, Austria.

22. Ferrick MR, Birch JG, Albright M (2004) Correction of non-Blount’s an-
gular knee deformity by permanent hemiepiphyseodesis. J Pediatr Orthop 
24: 397-402.

23. McWalter EJ, Cibere J, Macintyre NJ, Nicolaou S, Schulzer M, et al. 
(2007) Relationship between varus-valgus alignment and patellar kine-
matics in individuals with knee osteoarthritis. J Bone Joint Surg Am 89: 
2723-2731.

24. Frosch KH, Schmeling A (2016) A new classification system of patellar in-
stability and patellar maltracking. Arch Orthop Trauma Surg 136: 485-497.

25. Dimeglio A (2001) Growth in pediatric orthopaedics. J Pediatr Orthop 21: 
549-555.

26. Kelly PM, Diméglio A (2008) Lower-limb growth: How predictable are 
predictions? J Child Orthop 2: 407-415.

27. Troy M, Shore B, Miller P, Mahan S, Hedequist D, et al. (2018) A compari-
son of screw versus drill and curettage epiphysiodesis to correct leg-length 
discrepancy. J Child Orthop 12: 509-514. 

28. Volpon JB (1997) Idiopathic genu valgum treated by epiphyseodesis in 
adolescence. Int Orthop 21: 228-231.

29. Zuege RC, Kempken TG, Blount WP () Epiphyseal stapling for angular 
deformity at the knee. J Bone Joint Surg Am 61: 320-329.

30. Pistevos G, Duckworth T (1977) The correction of genu valgum by 
epiphyseal stapling. J Bone Joint Surg Br 59: 72-76.

http://dx.doi.org/10.24966/ASSE-3126/100017
https://pubmed.ncbi.nlm.nih.gov/1112851/
https://pubmed.ncbi.nlm.nih.gov/1112851/
https://pubmed.ncbi.nlm.nih.gov/5140453/
https://pubmed.ncbi.nlm.nih.gov/5140453/
https://pubmed.ncbi.nlm.nih.gov/20130322/
https://pubmed.ncbi.nlm.nih.gov/20130322/
https://pubmed.ncbi.nlm.nih.gov/20130322/
https://pubmed.ncbi.nlm.nih.gov/7559699/
https://pubmed.ncbi.nlm.nih.gov/7559699/
https://pubmed.ncbi.nlm.nih.gov/7559699/
https://pubmed.ncbi.nlm.nih.gov/8905858/
https://pubmed.ncbi.nlm.nih.gov/8905858/
https://pubmed.ncbi.nlm.nih.gov/6488627/
https://pubmed.ncbi.nlm.nih.gov/6488627/
about:blank
about:blank
about:blank
https://pubmed.ncbi.nlm.nih.gov/9600565/
https://pubmed.ncbi.nlm.nih.gov/9600565/
https://pubmed.ncbi.nlm.nih.gov/9600565/
https://journals.lww.com/jbjsjournal/Abstract/1933/15010/OPERATIVE_ARRESTMENT_OF_LONGITUDINAL_GROWTH_OF.1.aspx?__hstc=215929672.98fa600b1bb630f9cde2cb5f07430159.1535587200299.1535587200300.1535587200301.1&__hssc=215929672.1.1535587200302&__hsfp=2025384311
https://journals.lww.com/jbjsjournal/Abstract/1933/15010/OPERATIVE_ARRESTMENT_OF_LONGITUDINAL_GROWTH_OF.1.aspx?__hstc=215929672.98fa600b1bb630f9cde2cb5f07430159.1535587200299.1535587200300.1535587200301.1&__hssc=215929672.1.1535587200302&__hsfp=2025384311
https://pubmed.ncbi.nlm.nih.gov/18153890/
https://pubmed.ncbi.nlm.nih.gov/18153890/
https://pubmed.ncbi.nlm.nih.gov/27658181/
https://pubmed.ncbi.nlm.nih.gov/27658181/
https://pubmed.ncbi.nlm.nih.gov/27658181/
https://pubmed.ncbi.nlm.nih.gov/18580371/
https://pubmed.ncbi.nlm.nih.gov/18580371/
https://pubmed.ncbi.nlm.nih.gov/18580371/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639343/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639343/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639343/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639343/
https://pubmed.ncbi.nlm.nih.gov/17065845/
https://pubmed.ncbi.nlm.nih.gov/17065845/
https://pubmed.ncbi.nlm.nih.gov/17065845/
https://pubmed.ncbi.nlm.nih.gov/7130384/
https://pubmed.ncbi.nlm.nih.gov/7130384/
https://www.gbif.org/tool/81287/r-a-language-and-environment-for-statistical-computing
https://www.gbif.org/tool/81287/r-a-language-and-environment-for-statistical-computing
https://pubmed.ncbi.nlm.nih.gov/15205622/
https://pubmed.ncbi.nlm.nih.gov/15205622/
https://pubmed.ncbi.nlm.nih.gov/15205622/
https://pubmed.ncbi.nlm.nih.gov/18056505/
https://pubmed.ncbi.nlm.nih.gov/18056505/
https://pubmed.ncbi.nlm.nih.gov/18056505/
https://pubmed.ncbi.nlm.nih.gov/18056505/
https://pubmed.ncbi.nlm.nih.gov/11433174/
https://pubmed.ncbi.nlm.nih.gov/11433174/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6169556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6169556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6169556/
https://pubmed.ncbi.nlm.nih.gov/845231/
https://pubmed.ncbi.nlm.nih.gov/845231/


 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

https://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology
mailto:info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript

