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Introduction
Peroneal nerve injury is reported in 14-40% of knee dislocations as a result of high impact 

motor vehicle accidents or sports injuries [1,2]. The peroneal nerve is prone to injury due to 
its superficial anatomical location, with injury severity ranging from neurapraxia to complete 
disruption in over 50% of presenting cases [2]. Injuries can result from several mechanisms, 
but are often secondary to compression or traction events, resulting in acute local ischemia 
to the nerve. Immediate surgical exploration and repair or reconstruction are indicated 

Crimson Publishers
Wings to the Research

Case Report

*Corresponding author: Jona Kerluku, 
Department of Hand and Upper Extremity 
Surgery, Hospital for Special Surgery, New 
York, USA

Submission:  February 01, 2022
Published:  April 14, 2022

Volume 2 - Issue 4

How to cite this article: Andrew Maertens 
MD, Jona Kerluku BS*, Scott Wolfe MD, 
Duretti Fufa MD, Mark Drakos MD, et al. 
Outcomes Following Early Combined 
Nerve and Tendon Transfer for Foot Drop 
after Multi-ligamentous Knee Injury: Long 
Term Results of Two Patients. Ortho Surg 
Ortho Care Int J . 2(4). OOIJ.000543. 2022.  
DOI: 10.31031/OOIJ.2022.02.000543

Copyright@ Jona Kerluku BS, This 
article is distributed under the terms of 
the Creative Commons Attribution 4.0 
International License, which permits 
unrestricted use and redistribution 
provided that the original author and 
source are credited.

1Orthoplastic Surgery & Orthopedic Care International Journal

ISSN: 2578-0069

Abstract

Introduction: Peroneal nerve injury resulting in foot drop is reported to occur in 14-40% of knee 
dislocations, with severity ranging from neurapraxia to complete disruption. Operative interventions tra-
ditionally considered for treatment include tendon transfer, nerve graft, or nerve transfer. Few reports 
have presented comprehensive outcomes following combining these approaches. We report on functional 
outcomes of two patients who underwent a combined nerve and tendon transfer for the treatment of 
traumatic peroneal nerve palsy after multiligamentous knee injury. 

Methods: Both presented with complete footdrop with sensory deficits after multiligamentous knee 
injury with no signs of regeneration at <1 year by clinical and electrodiagnostic evaluation. Patients un-
derwent a combined nerve and tendon transfer with the same three Orthopaedic surgeons at a single 
institution. Outcomes reported at least two-years from combined nerve and tendon transfer surgery in-
clude physician reported measures, gait and strength analysis, and patient reported measures as com-
pared to the unaffected side. 

Result: Both patients were able to return to activity without functional bracing. Three-dimensional 
lower extremity kinematics during self-selected level walking demonstrated controlled ankle dorsiflexion 
and plantarflexion throughout a minimum of five gait cycles, in addition to symmetrical knee and hip-flex-
ion in these combined nerve and tendon transfer patients. On hand-held dynamometry, inversion and 
eversion remain weak for both patients. 

Conclusion: Long-term functional recovery can be achieved after combined nerve and tendon trans-
fer in patients following traumatic peroneal nerve palsy after a multiligamentous knee injury. 

Keywords: Reconstructive surgery; Nerve transfer; Tendon transfer; Foot drop; Deep peroneal nerve

Abbreviations: AFO: Ankle-Foot Orthosis; PTT: Posterior Tibial Tendon; FDL: Flexor Digitorum Longus; 
PTT: Posterior Tibial Tendon; FDL: Flexor Digitorum Longus; ROM: Range of Motion; MARS: Marx Activity 
Rating Scale
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for patients with acute rupture and discontinuity of the nerve or 
identifiable cause of compression such as cyst or tumor. Multiple 
studies have shown that regeneration of axons and reinnervation 
of muscle fibers declines in a time-dependent fashion; therefore, 
early repair and exploration are indicated [3]. In cases where the 
nerve appears intact on initial exploration or imaging, the general 
consensus is close observation with electrodiagnostic studies 
performed at 12 weeks [4]. Tomaino et al. proposed a treatment 
algorithm with baseline electrodiagnostic studies performed 
between 4 and 6-weeks post-injury, followed by repeat studies at 
12 weeks. If there is no significant improvement in nerve function, 
nerve exploration or reconstructive surgery should be considered.

Surgical intervention is recommended if non-surgical measures 
of physical therapy and Ankle-Foot Orthosis (AFO) fail to result in 
improved motor function at least three months after trauma [3]. 
Proper understanding of variability in presentation and treatment 
options in patients experiencing footdrop can help surgeons 
develop surgical plans and manage patient expectations long-
term. The three operative interventions traditionally considered 
for the treatment of peroneal nerve injury are tendon transfer, 
nerve grafting, or nerve transfer [3,5]. Each has challenges with 
regard to achieving optimal clinical outcomes. For cases in which 
nerve injury is deemed too severe so that spontaneous recovery is 
unlikely, nerve grafting has been used and a shorter graft length is a 
predictor of improved functional outcomes [4,5]. In a small clinical 
series, when the nerve graft used was 6 centimeters or less, 44% 
of patients obtained useful foot dorsiflexion compared to 11% of 
patients using longer nerve grafts [4,5].

Aside from the somewhat poor outcomes following nerve 
grafting, patients treated with this strategy have a prolonged 
period of limited activity and AFO usage preventing a return to 
sports during the years while nerve recovery occurs. In failed 
spontaneous recovery or following failed nerve transfer, tendon 
transfers restore partial function while reliably eliminating the 
need for AFO post-operatively. Prior reports have shown up to 30 

to 42% of mean ankle dorsiflexion strength after treatment with 
posterior tibial tendon transfer in comparison to their unaffected 
contralateral side [3,5]. However, impaired ankle strength and gait 
deviations persist in patients with a footdrop, specifically after a 
multiligamentous knee injury (MLKI) [3,5]. A combined approach 
using early tendon transfer and peroneal nerve grafting have shown 
slightly better outcomes than each technique alone, achieving up to 
58% of dorsiflexion strength against gravity and allowing patients 
to return to running [6,7].

While published reports are limited, these patients still 
experience a prolonged period of AFO use during the time required 
to determine if nerve recovery is successful. Nerve transfers have 
shown success in upper extremity procedures but have only 
recently presented as a treatment strategy for lower extremity 
nerve injuries. Nerve transfer to footdrop patients report mixed 
results after tibial to peroneal nerve transfer for a more stable 
gait pattern, improved voluntary dorsiflexion, and increased ankle 
range of motion [7-9]. Again, prolonged recovery to allow for 
nerve recovery remains another drawback to this approach. At our 
institution, we have adopted a combined approach to management 
of footdrop following multiligamentous knee injury in young, active 
patients without clinical or electrodiagnostic evidence of return of 
function by six months from injury.

With the goal of

i. Earlier return to unbraced activity afforded by the early 
tendon transfer 

ii. For more meaningful strength and gait improvement 
afforded by reinnervation of the anterior compartment, we combine 
traditional tendon transfer with transfer of tibial nerve branches 
to the anterior tibial nerve. This case series reports postoperative 
functional outcomes in two such patients following early combined 
nerve and tendon transfer for the treatment of traumatic peroneal 
nerve palsy after multiligamentous knee injury. 

Methods
Clinical series

Table 1: Demographics of nerve and tendon transfer patients.

Demographics
Subject Number

Patient 1 Patient 2

Age at time of Knee surgery 39 17

Sex Male Male

Race/Ethnicity Black/Not Hispanic or Latino Black/Not Hispanic or Latino

BMI (k/m2) 27.6 32.7

Mechanism for Injury Motor vehicle accident (Motorcycle) Sports (Basketball)

Nature of knee injury Anterior cruciate and lateral collateral 
ligament injury

Anterior and posterior cruciate 
ligaments

Time from trauma to Knee Ligament Surgery 4.5 months 4.5 months

Time from trauma to Nerve and Tendon Transfer 6 months 5 months 

Patient demographics including mechanism of injury and time 
from injury to surgical intervention are included in (Table 1). In 

both cases, footdrop was present from time of injury, serial clinical 
as well as electrodiagnostic examination was consistent with 
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complete peroneal sensory and motor palsy without evidence of 
return by 6 months from injury and were offered combined tendon 
and Nerve Transfer (NTT). Patients were contacted a minimum 
of two-years from NTT procedure to return for an IRB-approved 
follow-up physical exam, objective functional analysis and patient 
reported outcomes at a tertiary academic institution after obtaining 
informed consent.

Surgical approach

The two-part procedure is performed in the same operative 
setting by a board-certified Orthopaedic foot and ankle specialist 
(tendon transfer) and hand surgeon (nerve transfer). The 
Posterior Tibial Tendon (PTT) transfer is performed first through a 
posteromedial incision centered over the navicular. The tendinous 
insertion of the PTT is isolated and dissected distally off of the 
navicular in a subperiosteal fashion. The tendon is then tubularized 
using a heavy braided suture, and measured for appropriate 
interference screw size. The Flexor Digitorum Longus (FDL) is then 
identified and isolated in a lateral and plantar direction in relation 
to the PTT. Next, a second 3cm incision is made approximately 
5cm proximal to the medial malleolus. Care is taken to identify 
and protect the saphenous nerve and vein, and the posterior 
compartment fascia is opened in a longitudinal manner.

The underlying PTT is identified adjacent to the tibia and 
delivered proximally through this incision. A third incision is 
then made on the anterior border of the fibula approximately 
4cm proximal to the joint line. The syndesmosis is then exposed 
through this incision, which is then incised longitudinally to allow 
passage of the PTT graft. Finally, a fourth incision is then made in 
a longitudinal fashion over the border of the lateral cuneiform. 
The PTT is then shuttled using a nitinol wire to the opening of the 
incision, and the PTT graft is rigidly affixed to the lateral cuneiform 
using an appropriately sized Bio-Tenodesis screw (Arthrex, Naples, 
FL, USA). Simultaneous transfer of the FDL tendon is then performed 
to prevent the theoretical risk of iatrogenic flatfoot deformity with 
transfer of the PTT. The FDL is harvested proximally at the level 
of the Knot of Henry, and then affixed to the navicular bone with 
suture anchors or heavy braided suture.

Next, the nerve surgery involves an incision at the posterior 
border of the proximal tibia through which toe flexor branches of 
the posterior tibial nerve are identified using a nerve stimulator. 
A single nerve branch is harvested as close to its insertion into 
the muscle as possible and transfer through a window in the 
interosseous membrane to an anterior tibial motor branch of the 
peroneal nerve. Nerve coaptation is performed through a proximal 
incision over the lateral compartment in a tension free manner with 
use of the operating microscope. To ensure no tension, the ankle is 
taken through gentle range of motion. Post-operatively, the patient 
is maintained in a below-knee splint, then cast in maximal ankle 
dorsiflexion until 6 weeks post-operatively and then gentle therapy 
for range of motion and strengthening begins.

Physician and patient reported outcomes

At final follow up, physical examination included assessment 

for bilateral ankle Range of Motion (ROM) using a hand-held 
goniometer and bilateral testing of dorsiflexion, plantarflexion, 
inversion, and eversion strength with a hand-held dynamometer. 
Ankle ROM was measured with the knee in extension and knee 
in flexion with ankle at subtalar neutral for both knee positions. 
Tenderness to palpation, and sensation subjective to light touch 
asymmetric from contralateral side for testing of peroneal and 
tibial nerve distribution was also determined. Stanmore system 
questionnaires were completed, with excellent results between 
100-85 points, and poor results of less than 55 points. Patient 
reported outcomes to assess knee injury recovery included Marx 
Activity Rating Scale (MARS) and the Lysholm Questionnaire. 
Patient satisfaction with surgery on a 4-point-Likert scale, 36-
Item Short Form Health Survey (SF-36) to assess global health 
functioning, time from injury to return to unbraced activity, and 
pain levels were also collected.

Objective functional outcomes

Objective functional analysis included isokinetic testing, three-
dimensional (3D) motion capture gait analysis, and electrodiagnostic 
testing. Bilateral isokinetic ankle dorsiflexion torques were 
recorded seated with a Biodex System 4 Pro dynamometer (Biodex 
Medical Systems, Shirley, NY). Strength was measured for 5 trials 
at 60°/second (peak torque and maximum work) and endurance 
for 15 trials at 120°/second (measuring average power and total 
work). With the subject’s knee in 60° flexion, isokinetic ankle 
dorsiflexion strength (torque) was measured between 10° of 
dorsiflexion to 30° of plantarflexion. Peak values are reported in 
this study. 3D gait analysis of lower extremity kinematics during 
level walking at self-selected speed was recorded and calculated 
with 14 cameras (Cortex v8 and Orthotrak 6.64, Motion Analysis 
Corp., Santa Rosa, CA) for a minimum of 5 gait cycles. During swing, 
the following peak angles were recorded: ankle dorsiflexion, knee 
flexion, hip flexion, hip abduction, and hip external rotation. During 
stance, ankle dorsiflexion angle at initial contact was recorded. 
Electrodiagnostic testing included needle electromyography and 
nerve conduction study for the following seven muscles: anterior 
tibialis, peroneus longus, extensor hallicus longus, flexor digitorum 
longus, flexor hallicus longus, flexor digitorum brevis, and peroneus 
brevis. Recruitment pattern, percentages of motor units active, 
latency, conduction velocity, and amplitude were recorded. This 
case series has been reported in line with the process guideline. 

Result
No major postoperative complications were reported in either 

case. Physician, patient and objective functional outcome data were 
collected at five years postoperatively for Patient’s 1 and 2. Neither 
patient reported ongoing pain at final follow up. Patient 1 reported 
some diminished sensation in the peroneal nerve distribution while 
patient 2 endorsed full sensation. Physical examination of bilateral 
ankle strength testing of dorsiflexion, plantarflexion, inversion, and 
eversion with a hand-held dynamometer are reported in (Table 2). 
Both patients demonstrated decreased strength compared to the 
unaffected limb in both the peroneal (dorsiflexion/eversion) and 
tibial (plantarflexion/inversion) distributions, however magnitude 
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of strength difference was less in the peroneal nerve distribution. 
Biodex testing of ankle dorsiflexion strength and endurance 
revealed average decrease of 42.1% and 50.6%, compared to 
unaffected limb respectively (Table 3 & 4).

In (Figure 1), analysis of gait compares affected (red) to 
unaffected (blue) limb as well as versus normative population 
gait data (gray). Both patients demonstrated ankle dorsiflexion 
during swing, with generally symmetrical knee and hip flexion 
during lower extremity gait analysis, consistent with a typical gait 
pattern with few compensatory movements. Additionally, during 

loading response, plantarflexion following ground heel strikes 
in NTT patients was generally completed in controlled eccentric 
movements of ankle dorsiflexors. The electrodiagnostic study at 
final follow-up showed motor unit function in tibialis anterior with 
no active denervation in either patient. Similarly, donor muscles 
(toe flexors) showed typical recruitment pattern suggesting 
minimal donor site morbidity. All patient-reported outcomes were 
generally good and are reported in (Table 5). Both patients were 
able to return to the highest unbraced activity by six months from 
the NTT procedure. Both patients reported limitations in activity 
due more to knee rather than ankle function.

Table 2: Physical exam assessing isokinetic strength with hand-held dynaomometer.

Physical Exam 

Subject Number 

Patient 1 Patient 2

Affected (Right) Unaffected (Left) % Difference Affected (Right) Unaffected (Left) % Difference

Ankle Strength (lbs)

Dorsiflexion 14.9 27.8 -46.40% 18.8 18.3 2.70%

Plantarflexion 30.8 42.7 -27.90% 19 23.7 -19.80%

Inversion 2.6 21.7 -88.00% 4.3 19 -77.40%

Eversion 6.1 17.3 -64.70% 19.1 24 -20.42%

Table 3: Biodex strength testing.

Ankle Isokinetic Dorsiflexion
Subject Number

Patient 1 Patient 2

Strength

Peak Torque (Nm)   

Affected side 17.5 11.7

Unaffected side 25.2 25.2

% Difference -30.7 -53.4

Endurance

Average Power (Watts)   

Affected side 8.4 4.9

Unaffected side 14.1 12.3

% Difference -40.8 -60.4

Table 4: Patient-Reported outcomes.

36-Item Short Form Health Survey (SF-36)
Subject Number

Patient 1 Patient 2

Physical Functioning 90% 65%

Role limitations due to physical health 100% 0%

Role limitations due to emotional problems ¬100% 0%

Energy/Fatigue 80% 45%

Emotional well-being 96% 92%

Social functioning 100% 100%

Pain 100% 45%

General health 70% 75%

Subjective Knee Evaluation Form* (Max score 100) 71.3 69

Lysholm Knee Scoring Scale* (Max score 100) 83 49

Stanmore System Questionnaire Score* (Max score 100) 91 74

Foot and Ankle Outcome Score (FAOS) (Max score 100) 92% 71%

Symptoms and stiffness 89% 68%

Pain 100% 67%
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Function, daily living 99% 85%

Function, sports and recreational activities 75% 60%

Quality of Life 69% 38%

Marx Activity Scale* (Max score 16) 5 16

VAS Numeric Distress Scale (1-100) No pain Moderate pain

What do you consider the highest-unbraced activity? 
Noncompetitive 

Basketball and Football
Basketball, Football

What is the general time period from your surgical date to return to this self-
reported high-unbraced activity level?

6-8 months 7 months

How satisfied are you with the results of your surgery? Very satisfied Very satisfied

How satisfied are you with the results of your surgery for improving your ability 
to engage in recreational activities?

Somewhat satisfied Very satisfied

How satisfied are you with the results of surgery for improving your ability to 
engage in athletic activities and sports of your choosing?

Very satisfied Very satisfied

Source: *Higher score=Better level of function.

Figure 1: Gait Analysis Kinematics of Nerve and Tendon Transfer Patients.

Discussion
In this series, we report on two patients who underwent 

combined early tendon and nerve transfer for foot drop following 
multiligamentous knee injury and found no major complications, 
restoration of controlled ankle dorsiflexion through gait and 
return to maximum level of unbraced activity by 6 months from 
surgery. While ankle dorsiflexion strength and endurance remained 
substantially impaired compared to the contralateral limb (40-
50%), this approach appears safe with achievement of acceptable 
outcomes comparable to other approaches to management of 

footdrop, but with the advantage of earlier return to activity. The 
primary objective of reconstructive surgery following a peroneal 
nerve injury is restoration of muscle balance and function to 
allow for improved dorsiflexion with gait. The initial surgery is 
often nerve exploration with neurolysis. A prior study evaluating 
outcomes after peroneal nerve grafting showed only 28% achieving 
functionally acceptable results. The potential benefit of combining 
nerve and tendon surgery has been demonstrated. Ho et al, reported 
on their series of 12 patients that either underwent simultaneous 
peroneal nerve exploration and repair with tendon transfer surgery 
or repair with exploration alone. They found increased satisfaction 
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scores (86% vs 60%) and improved dorsiflexion (100% vs 40%) 
in the simultaneous tendon transfer and nerve repair group, as 
compared to the control group of nerve exploration and repair 
alone15. Similarly, Ferraresi et al. reported on their series of 45 
patients with traumatic common peroneal injuries that either 
received nerve repair alone or nerve repair with tendon transfer. 
They found a satisfactory reinnervation rate when nerve surgery 
was performed with simultaneous nerve surgery, whereas 100% 
(6/6) patients who elected for nerve surgery alone did not recover 
functional ankle dorsiflexion [10].

Due to limited reports, it is difficult to compare the present 
findings with prior literature on nerve transfer for foot drop [7]. 
reported on their series of 31 patients with common peroneal 
palsy treated with double nerve transfer surgery alone. They found 
motor recovery of M3 or M4 grade of tibialis anterior, extensor 
hallucis longus, and extensor digitorum longus was achieved in 38-
42% of patients [8]. In our small series targeting only the anterior 
tibial nerve, we achieved greater than antigravity strength in both 
patients. Additionally, and perhaps more importantly, isolated 
muscle testing and the detailed gait analysis performed of these 
patients suggested that NTT resulted in controlled ankle dorsiflexion 
through the gait cycle with few compensatory movements [11-13].

Further, detailed patient-rated outcomes distinguish this 
series from prior reports and show good functional scores across 
multiple domains despite ongoing strength impairment. This study 
is limited by the limited number of patients, which is a result of the 
unique nature of the injury. Direct comparison of the same physical 
exam, strength, gait, and functional outcome testing in patients who 
underwent tendon transfer alone would help determine if the gait 
improvements are driven more by the tendon or nerve transfer and 
can be a topic for further investigation [14,15].

Conclusion
This study of two patients following early combined tendon and 

nerve transfer for footdrop showed no immediate complications or 
donor site morbidity with improved dorsiflexion, gait mechanics, 
and good patient-rated outcomes at minimum two years post-
operatively [16]. This particular combined approach warrants 
further investigation of larger case series and comparison to other 
techniques for management of footdrop in the young, active patient.

Consent
Written informed consent was obtained from the patient for 

publication of this case series and accompanying images. A copy of 
the written consent is available for review by the Editor-in-Chief of 
this journal on request.

References
1. Chakravorty J, Meyer RVB, Ghosh S (2011) Vertebrates were Used for 

Medicinal Purposes by the Nyishi and Galo Tribes in Arunachal Pradesh 
(North-East India). Journal of ethnobiology and ethnomedicine 7(1): 
1-14.

2. Alves RRN (2012) Relationships Between Fauna and People and the 
Role of Ethnozoology in Animal Conservation. Ethnobiology and conser-
vation 1.

3. Alves RRN, Rosa IL (2013) Animals in Traditional Folk Medicine. Spring-
er-Verlag, Berlin Heidelberg, Germany. 

4. Alves RR, Rosa IL, Neto NAL, Voeks R (2012) Animals for the Gods: Mag-
ical and Religious Faunal Use and Trade in Brazil. Human Ecology 40(5): 
751-780.

5. Alves RR, Rosa IL (2007) Zootherapeutic Practices among Fishing Com-
munities in North and Northeast Brazil: a Comparison. Journal of Ethno-
pharmacology 111(1): 82-103. 

6. Cai YM, He Y, Qiu T, Zou J, Sun DP, et al. (2011) Research on the Frequency 
of Application with Modern Chinese Herbal Medicine. Chinese journal of 
integrative medicine 17(1): 64-70.

7. Lev E, Amar Z (2000) Ethnopharmacological Survey of Traditional Drugs 
Sold in Israel at The End of the 20th Century. Journal of ethnopharmacol-
ogy 72(1-2): 191-205.

8. Kathe W (2006) Revision of the Guidelines on the Conservation of Me-
dicinal Plants by WHO, IUCN, WWF and TRAFFIC: process and scope. 
Frontis 109-120. 

9. Wilson C, Tisdell C (2003) Conservation and Economic Benefits of Wild-
life-Based Marine Tourism: Sea Turtles and Whales As Case Studies. Hu-
man Dimensions of Wildlife 8(1): 49-58. 

10. Martínez GJ (2013) Use of Fauna in the Traditional Medicine of Native 
Toba (Qom) from the Argentine Gran Chaco Region: an Ethnozoological 
and Conservationist Approach. Ethnobiology and Conservation 2.

11. Lohani U (2011) Traditional Uses of Animals among Jirels of Central Ne-
pal. Ethno Med 5(2): 115-124.  

12. Alves RR, Alves HN (2011) The Faunal Drugstore: Animal-Based Reme-
dies Used in Traditional Medicines in Latin America. Journal of ethnobi-
ology and ethnomedicine 7(1): 1-43.

13.  Kideghesho J (2006) Constraints in Implementing the Benefit-based 
Approaches as a Strategy for Conserving Wildlife in Western Serengeti, 
Tanzania. In Biennial Conference of the International Association for the 
Study of Common Property in Bali, Indonesia 19-23. 

14. Kuriyan R (2002) Linking Local Perceptions of Elephants and Conser-
vation: Samburu Pastoralists in Northern Kenya. Society &Natural Re-
sources 15(10): 949-957. 

15. Kioko J, Kiringe J, Omondi P (2006) Human-Elephant Conflict Outlook in 
the Tsavo-Amboseli Ecosystem, Kenya. Pachyderm 41(41): 53-61.

16. Kioko J, Kiffner C, Zink E, Sawdy M (2013) Elephant (Loxodonta Afri-
cana) Demography and Behaviour in the Tarangire-Manyara Ecosystem, 
Tanzania. South African Journal of Wildlife Research 43(1): 44-51.

17.  Dery PK (2017) Post Inundation Effects of Bui Hydro Electric Dam on 
the Large Mammals in the Bui National Park in the Brong Ahafo Region 
of Ghana (Masters dissertation). 

18. Appiah DO, Sarfo M, Famieh B, Addai H (2017) Environmental and So-
cio-Economic Perturbations of a Dam Project on Catchment Communi-
ties, Ghana. Global Environmental Health and Safety 1(2): 13.

19. Jaroli DP, Mahawar MM, Vyas N (2010) An Ethnozoological Study in the 
Adjoining Areas of Mount Abu Wildlife Sanctuary, India. Journal of eth-
nobiology and ethnomedicine 6(1): 1-8.

20. Dossou EM, Lougbegnon TO, Houessou LG, Codjia JTC (2018) Ethnozo-
ological Uses of Common Hippopotamus (Hippopotamus Amphibius) in 
Benin Republic (Westernafrica). Indian Journal of Traditional Knowl-
edge 17(10): 85-90. 

21. Kioko J, Kiffner C, Ndibalema V, Hartnett E, Seefeld C (2015) Maasai Peo-
ple and Elephants: Values and Perceptions. Indian Journal of Traditional 
Knowledge 1(1): 13-19.

22. Holmern T, Muya J, Røskaft E (2007) Local Law Enforcement and Illegal 
Bushmeat Hunting Outside the Serengeti National Park, Tanzania. Envi-
ronmental Conservation 34(1): 55-63.

https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-7-13
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-7-13
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-7-13
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-7-13
https://ethnobioconservation.com/index.php/ebc/article/view/20
https://ethnobioconservation.com/index.php/ebc/article/view/20
https://ethnobioconservation.com/index.php/ebc/article/view/20
https://link.springer.com/book/10.1007/978-3-642-29026-8
https://link.springer.com/book/10.1007/978-3-642-29026-8
https://link.springer.com/article/10.1007/s10745-012-9516-1
https://link.springer.com/article/10.1007/s10745-012-9516-1
https://link.springer.com/article/10.1007/s10745-012-9516-1
https://www.sciencedirect.com/science/article/abs/pii/S0378874106005782?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874106005782?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874106005782?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/21258899/
https://pubmed.ncbi.nlm.nih.gov/21258899/
https://pubmed.ncbi.nlm.nih.gov/21258899/
https://www.sciencedirect.com/science/article/abs/pii/S0378874100002300?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874100002300?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874100002300?via%3Dihub
https://edepot.wur.nl/137167
https://edepot.wur.nl/137167
https://edepot.wur.nl/137167
https://www.tandfonline.com/doi/abs/10.1080/10871200390180145
https://www.tandfonline.com/doi/abs/10.1080/10871200390180145
https://www.tandfonline.com/doi/abs/10.1080/10871200390180145
https://ethnobioconservation.com/index.php/ebc/article/view/34
https://ethnobioconservation.com/index.php/ebc/article/view/34
https://ethnobioconservation.com/index.php/ebc/article/view/34
https://www.tandfonline.com/doi/abs/10.1080/09735070.2011.11886398
https://www.tandfonline.com/doi/abs/10.1080/09735070.2011.11886398
https://link.springer.com/article/10.1186/1746-4269-7-9
https://link.springer.com/article/10.1186/1746-4269-7-9
https://link.springer.com/article/10.1186/1746-4269-7-9
http://hdl.handle.net/10535/1571
http://hdl.handle.net/10535/1571
http://hdl.handle.net/10535/1571
http://hdl.handle.net/10535/1571
https://doi.org/10.1080/08941920290107675
https://doi.org/10.1080/08941920290107675
https://doi.org/10.1080/08941920290107675
https://www.africabib.org/rec.php?RID=Q00046821
https://www.africabib.org/rec.php?RID=Q00046821
https://bioone.org/journals/african-journal-of-wildlife-research/volume-43/issue-1/056.043.0109
https://bioone.org/journals/african-journal-of-wildlife-research/volume-43/issue-1/056.043.0109
https://bioone.org/journals/african-journal-of-wildlife-research/volume-43/issue-1/056.043.0109
https://www.imedpub.com/articles/environmental-and-socioeconomic-perturbations-of-a-dam-project-on-catchment-communities-ghana.pdf
https://www.imedpub.com/articles/environmental-and-socioeconomic-perturbations-of-a-dam-project-on-catchment-communities-ghana.pdf
https://www.imedpub.com/articles/environmental-and-socioeconomic-perturbations-of-a-dam-project-on-catchment-communities-ghana.pdf
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-6-6
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-6-6
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-6-6
http://nopr.niscair.res.in/bitstream/123456789/43146/1/IJTK%2017(1)%2085-90.pdf
http://nopr.niscair.res.in/bitstream/123456789/43146/1/IJTK%2017(1)%2085-90.pdf
http://nopr.niscair.res.in/bitstream/123456789/43146/1/IJTK%2017(1)%2085-90.pdf
http://nopr.niscair.res.in/bitstream/123456789/43146/1/IJTK%2017(1)%2085-90.pdf
http://nopr.niscair.res.in/bitstream/123456789/32020/1/IJTK%201%281%29%2013-19.pdf
http://nopr.niscair.res.in/bitstream/123456789/32020/1/IJTK%201%281%29%2013-19.pdf
http://nopr.niscair.res.in/bitstream/123456789/32020/1/IJTK%201%281%29%2013-19.pdf
https://www.cambridge.org/core/journals/environmental-conservation
https://www.cambridge.org/core/journals/environmental-conservation
https://www.cambridge.org/core/journals/environmental-conservation


7

Ortho Surg Ortho Care Int J       Copyright ©  Jona Kerluku BS

OOIJ.000543. 2(4).2022

23. Chiyo PI, Archie EA, Hollister SJA, Lee PC, Joyce HP (2011) Association 
Patterns of African Elephants in All-Male Groups: The Role of Age and 
Genetic Relatedness. Animal Behaviour 81(6): 1093-1099.

24. Bates LA, Sayialel KN, Njiraini NW, Moss CJ, Poole JH, et al.  (2007) Ele-
phants Classify Human Ethnic Groups by Odor and Garment Color. Cur-
rent Biology 17(22): 1938-1942.

25. Vijayakumar S, Prabhu S, Yabesh JM, Pragashraj R (2015) A Quantita-
tive Ethnozoological Study of Traditionally Used Animals Iin Pachamalai 
Hills of Tamil Nadu, India. Journal of ethnopharmacology 171: 51-63.

26. Durojaye A (2008) Wild Animals in Ethnozoological Practices among the 
Yorubas of Southwestern Nigeria and the Implications for Biodiversity 
Conservation. African Journal of Agricultural Research 3(6): 421-427.

27. Suuk M (2016) Ghana hippos help by being helped.

28. Lewison R (2007) Population Responses to Natural and Human Medi-
ated Disturbances: Assessing the Vulnerability of the Common Hippo-
potamus (Hippopotamus Amphibius). African Journal of Ecology 45(3): 
407-415. 

For possible submissions Click below: 

Submit Article

https://www.sciencedirect.com/science/article/abs/pii/S0003347211000662
https://www.sciencedirect.com/science/article/abs/pii/S0003347211000662
https://www.sciencedirect.com/science/article/abs/pii/S0003347211000662
https://pubmed.ncbi.nlm.nih.gov/17949977/
https://pubmed.ncbi.nlm.nih.gov/17949977/
https://pubmed.ncbi.nlm.nih.gov/17949977/
https://www.sciencedirect.com/science/article/abs/pii/S0378874115003554
https://www.sciencedirect.com/science/article/abs/pii/S0378874115003554
https://www.sciencedirect.com/science/article/abs/pii/S0378874115003554
https://www.semanticscholar.org/paper/Wild-animals-in-ethnozoological-practices-among-the-Soewu
https://www.semanticscholar.org/paper/Wild-animals-in-ethnozoological-practices-among-the-Soewu
https://www.semanticscholar.org/paper/Wild-animals-in-ethnozoological-practices-among-the-Soewu
https://www.dw.com/en/ghana-hippos-help-by-being-helped/a-19395109
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2028.2006.00747.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2028.2006.00747.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2028.2006.00747.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2028.2006.00747.x
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php

	_Hlk79131036
	_Hlk79131621
	_Hlk79132366
	_Hlk79131824
	_Hlk79132033
	_Hlk79131968
	_Hlk79132282

