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Abstract 
Introduction. Musc le biopsy is a minor surgical 
p r o c e d u r e that has been conducted over several 
d e c a d e s in cl inical pract ice. Over the years, the 
t e c h n i q u e to implement this procedure has been 
mod i f i ed to make it eas ier to perform and more 
tolerable for the patient. This study aimed to assess 
the feasibi l i ty of muscle biopsy as an office based 
p r o c e d u r e , by us ing a vacuum Assisted Biopsy 
Sys tem. 
Method: T h e procedure was successfully carried out 
on 57 individuals with/without diabetes, currently 
involved in the Af r i can American Diabetes Mellitus 
Study. O n e spec imen was collected percutaneously 
f rom the vastus lateralis, under local anesthesia. A 
16-gauge needle was used. 
Results: Musc le biopsies were successfully carried 
out on all s tudy participants. The study participants 
reported no compl ica t ions after the procedure. 
Conclusion: T h e findings from our study show that 
muscle biopsy can be feasibly implemented as an 
office based procedure, involving minimal muscle 
i n v a s i o n , l e s s t r a u m a , hosp i ta l s tay t ime, and 
expenses. 
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Abstrait 
Introduction: La biopsie musculaire est une procedure 
chirurgicale mineure qui a ete menee pendant plusieurs 
decennies dans la pratique clinique. Au fil des ans, la 
technique pour la mise en oeuvre de cette procedure a 
ete modifiee pour la rendre plus facile a realiser et 
plus supportable pour le patient. Cette etude vise a 
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evaluer la faisabilite de la biopsie musculaire comme 
une procedure de bureau, se servant d'un systeme de 
biopsie assiste par aspirateur. 
Methode: La procedure a ete effectuee avec succes sur 
57 personnes avec ou sans le diabete, actuellement 
impliques dans V etude du diabete sucrc afro-americaine. 
Un specimen a ete recueilli par voie percutanee a partir 
du vaste exteme, sous anesthesie locale. Une aiguille de 
calibre 16 a ete utilisee. 
Resultats: Des biopsies musculaires ont ete effectuees 
avec succes sur tous les participants soumis a I'etude. 
Les participants soumis a I'etude n'ont rapporte aucune 
complication apres V intervention. 
Conclusion: Les resultats de notre etude montrent que 
la biopsie musculaire peut en realite etre mise en ceuvre 
comme une procedure de bureau, portant sur une 
invasion muscula i re min imale , avec moins de 
traumatisme, une courte duree d'hospitalisation, et peu 
dedepenses 

Introduction 
Musc le biopsy is a relat ively s imple surgica l 
procedure performed as part of standard of care in 
the management of many neuro -muscu la r and 
metabolic disorders. The procedure has evolved from 
open and semi-open biopsies to needle biopsies, which 
are now increasingly being used. Micro-biopsies, the 
use of fine-needles to obtain muscle biopsies is slowly 
gaining ground but its scope is limited by the small 
amount of tissue obtained and potential for tissue 
disruption. Muscle biopsies are also occasionally 
required for biomedical research into various diseases 
including Chronic Obstructive Pulmonary Disease 
[1], skeletal tumors |2], muscular dystrophies 13J 
nervous system diseases |4], diseases of the vascular 
system (5] and connective tissue |6). In addition, 
given the importance of the muscle as a major 
metabolic tissue, muscle biopsies are also being done 
in metabolomics and proteomics research. 

The type of muscle biopsy procedure depends 
on the indication and this has implication for the cost 
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and logistics involved in the procedure. Open biopsy 
is performed in the opera t ing thea t re th rough an 
incision that is about 4 cm long made over the skin of 
the muscle to be biopsied. Af ter a biopsy is taken, the 
incision is c losed wi th s t i t ches . T h e B e r g s t r o m 
technique [71 described as a semi-open biopsy [8), 
has been shown to achieve results s imilar to those 
obtained with open biopsy procedures 19,10). Th is 
me thod c o m b i n e s the a d v a n t a g e of the " o p e n -
surgical" method with those of needle biopsy methods 
|11]. Needle biopsies may be per formed in a ward or 
an office via incisions that may be as long as 1cm 
[ 1 2 1 . 

Open biopsies may be compl ica ted by pain, 
bleeding, infection and muscle weakness . T h e y are 
also more expensive than needle biopsies. W h e r e a s 
needle biopsies are re la t ive ly safer , c h e a p e r and 
quicker, it may not be possible to obtain adequa te 
tissue materials f rom the procedure , part icularly for 
gene expression and metabol ic studies. W h e r e open 
biopsies are done, patients stay in hospital for a few 
hours to allow monitoring. They have to wear dressing 
over the wound site and comply with instruct ions to 
keep the si te as dry as poss ib l e . O p e n b i o p s i e s 
occasionally necessitate prolonged hospital stay with 
increased risk of acquir ing nosocomial infect ions. 

T h e compl i ca t i ons of m u s c l e b iopsy a re 
particularly troubling when the indication is for non-
therapeutic research such as gene express ion s tudies 
and metabolomics where par t ic ipants d o not der ive 
any treatment benefit nor is the research likely to 
d i r ec t ly b e n e f i t t h e m in the n e a r f u t u r e . T h i s 
necessitated the search for a l ternat ive me thods that 
will provide adequate amount of tissue samples while 
minimizing the risk to the research part icipant . 

Materials and method 
Study design 
As part of a long-term strategy to unders tand the 
genetic basis of type 2 d iabetes ( T 2 D ) in Af r i can 
ancestry populations, the Afr ican Amer ican Diabetes 
Mellitus ( A A D M ) study [13] des igned a s tudy to 
obtain muscle biopsies f rom pat ients with T 2 D at 
v a r y i n g l e v e l s of g l y c e m i c c o n t r o l s a n d 
no rmog lycemic i nd iv idua l s as con t ro l s u b j e c t s . 
Prospective participants were enrolled at the Diabetes 
Clinic of the University Col lege Hospi ta l , Ibadan, 
Nigeria. They were counseled about the study, its a ims 
and objectives and the fact that there is n o direct 
t h e r a p e u t i c b e n e f i t f o r p a r t i c i p a n t s . I n v i t e d 
participants were asked to take the consent fo rms 
home for review and considerat ion, and to return to 
the clinic only if they wished to part icipate in the 
study. All individuals approached for muscle b iopsy 

c o n s e n t e d to par t ic ipate in the study having met 
inclusion cri teria for the overall A A D M study. All 
par t ic ipants we re asked about history of bleeding 
d i s o r d e r s , d r u g a l le rg ies and current medication 
especial ly ant icoagulants and aspirin. Hematological 
tests to ascertain Prothrombin! Time (PT) and Partial 
Pro thromboplas t in T ime with Kaolin (PTTK) levels 
were carr ied out for all participants w h o consented 
to par t ic ipate in the study. 

Biopsy device 
T h e biopsy procedure was performed with Vacora™ 
Vacuum Assis ted Biopsy System - a compact , hand 
held sys tem which is vacuum enabled to obtain large 
sample size using a minimally invasive technique [ 14]. 
It has the capac i ty to collect samples as large as 
170mg in weight . A back pressure system ejects the 
s a m p l e and c leans the device. 

Muscle biopsy procedure 
T h e biopsy site used was the vastus lateralis muscle, 
in the anter ior third of the thigh. This muscle was 
c h o s e n because of its bulk, dis tance from major 
vascular s t ructures , accessibility and redundancy, so 
that pos t -b iopsy use will not be associated with 
s ignif icant pain. In addit ion, its ratio of fatty tissue 
to muscle is favorable, therefore the sample collected 
will have more muscular than fatty tissue. Throughout 
the p r o c e d u r e , e v e r y e f for t was m a d e to ensure 
asepsis . First , we checked that the Vacora™ was in 
good work ing order by assembling it and turning on 
the p o w e r swi tch . We ensured all instruments to be 
used for the procedure such as a size 15 scalpel, sterile 
drapes , needles and syr inges , methylated spirit, 1% 
local anesthetic with adrenaline, sterile gauze and skin 
prepara tory agents are in place. 

Study personnel educated participants on the 
biopsy procedure including what to expect during the 
p rocess of ob ta in ing t issue samples and associated 
risks such as post-procedure complications and follow 
u p p lan f o r pa in a s s e s s m e n t and compl ica t ion 
m a n a g e m e n t . Part icipants were required to fast for 8 
hours be fo re the procedure. Participants were given 
d e e p i n t r a m u s c u l a r in jec t ion of a 3rd generation 
c e p h a l o s p o r i n in o r d e r to min imize the risk of 
infec t ious compl ica t ions . Participants were asked to 
sit comfo r t ab ly with knees flexed and thigh to be 
b iops ied exposed . T h e skin over the biopsy site was 
p r e p a r e d w i t h m e t h y l a t e d spir i t and a steri le 
fenes t ra ted d rape placed over it. After 30 minutes, 
the sk in , s u b c u t a n e o u s t issue and muscles were 
infi l trated wi th about 10 mis of 1% Xylocaine with 
adrenal ine. 
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Alter waiting lor 3 - 5 minutes, the site was 
tested tor sensitivity to pain by applying deep pressure 
with a sterile needle to the site. After cert ifying the 
site to be insensitive to pain, a size 15 surgical blade 
w a s used to lance the skin in order to enhance 
penetration of the biopsy needle and the Vacora™ 
needle size 16G was inserted. The depth of insertion 
\ aried w ith body size and operator ' s judgment about 
p lacement of needle biopsy within the body of the 
muscle . The Vacora™ was switched on and held in 
place for about 30 seconds during which the biopsy 
was automatically obtained. The obtained sample was 
placed in a solution of A llprotect®. Gentle pressure 
w a s applied over the biopsy site for a few minutes to 
ensu re that was no bleeding, after which the site was 
covered with a sterile band aid (Figure 1). Participants 
were obse rved in the of f ice for 30 minutes after the 
biopsy and were surveyed about their experience of 
the p rocedure and the level of pain or discomfort felt 
dur ing and a f te r the procedure. The participants were 
instructed to r emove the band aid after a few hours 
and w e r e informed that they could resume normal 
activities shortly after the procedure. They were called 
on the phone 24 hours and 1 week after the procedure 
and a sked ques t ions about pain, bleeding and any 
o t h e r b i o p s y si te c o m p l i c a t i o n s they may have 
exper ienced. 

of 34. All the participants tolerated the procedure well 
and all rated the immed ia t e and 24 hours post 
procedure pain at 0. They all complained of mild 
discomfort at the beginning of the procedure during 
the infiltration of the skin with local anesthesia. There 
were no complications attributable to the procedure 
in the study population and no additional analgesic 
was required by any of the participants. The procedure 
was well tolerated and lasted an average of 12 minutes 
from the moment the participant was educated on the 
study procedure to the time he/she started completing 
the pain assessment questionnaire. RNA samples were 
subsequently extracted from all donated tissues and 
all but 2 (4%) were adequate for gene expression 
studies. A re-biopsy of the inadequate samples was 
not done. No complication was reported by any of 
the participants during the follow up period. 

Discussion 
Our study shows that an office based muscle biopsy 
using a vacuum assisted biopsy needle is capable of 
obtaining sufficiently large samples for research with 
minimal risk of pain and other complications to the 
participant. This is particularly important in situations 
where the research has no therapeutic intent and does 
not provide benefit for the participants in any direct 
manner. In such situations, researchers and ethics 

- " » j 

Results committees compare the risk to participants with the 
There were 39 (71%) male and 16 (29%) female potential beneficial knowledge that will be derived 
participants with mean age of 48 years and mean BMI from the study - a so-called risk-knowledge calculus 
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[15,16]. The results of the gene exp re s s ion s t u d i e s 
have been presented e lsewhere [17]. 

Prior to implementa t ion of th is s tudy , w e 
carried out extensive discussions with the inst i tut ional 
ethics committee in order to fully explain the ra t ionale 
of the research, its risks and benef i t and po ten t i a l to 
contribute to scientific understanding of the metabol ic 
derangements associated with d iabe tes mel l i tus . T h e 
need to search for and use the best min imal ly invas ive 
technology ava i lab le w a s c o n s i d e r e d an e t h i c a l 
imperative before approval for this s tudy cou ld be 
granted [18]. In addit ion, w e d i scussed a p p r o p r i a t e 
compensation for participants considering the invas ive 
nature of the research and lack of therapeut ic benef i t . 
We found a balance that, in the j u d g m e n t of the e th i c s 
committee was appropriate without consti tut ing undue 
inducement according to the Niger ian Nat ional C o d e 
for Health Research Ethics [16]. 
In conc lu s ion , an o f f i c e b a s e d m u s c l e b i o p s y 
technique using v a c u u m ass i s t ed b i o p s y n e e d l e 
generates adequate tissue s a m p l e for m e t a b o l i c a n d 
gene expression studies whi le be ing a s soc i a t ed w i th 
minimal risk of compl ica t ions to the pa r t i c ipan t s . 
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