
In	clinical	practice,	orthopaedists	
commonly	use	radiographs	and	
clinical	notes	to	determine	whether	
a	fracture	has	healed.	But	in	ortho-
paedic	trials,	outcomes	assessors	
often	only	use	plain	radiographs	to	
evaluate	the	extent	of	healing.	

When	Mohit Bhandari, MD,	
and	his	fellow	researchers	conduct-
ed	a	clinical	trial	in	Canada	that	
evaluated	healing	among	patients	
with	tibial	shaft	fractures,	they	
found	that	reviewers	revised	their	
initial	impression	regarding	extent	
of	healing	in	a	significant	number	
of	cases	after	reading	clinical	notes	
with	radiographs.

“We	found	that	the	addition	of	
clinical	notes	changed	the	outcome	
decision	in	a	substantial	number	of	
cases,	which	suggests	that	the	use	
of	plain	films	in	isolation	may	have	
limitations,”	said	Dr.	Bhandari,	
who	presented	the	results	of	his	
study	at	the	2010	Annual	Meeting.

“Our	findings	suggest	that	or-
thopaedic	trials	should	consider	
adding	clinical	notes	to	radio-
graphs	in	studies	of	fracture	heal-
ing	to	enhance	the	ability	to	make	

generalizations	based	on	the	re-
sults,”	he	added.

Evaluating fracture healing
From	July	2005	to	June	2007,	51	
patients	(39	males	and	12	females;	
mean	age,	39.5	years)	with	14	
open	and	37	closed	tibial	fractures	
participated	in	a	multicenter,	clini-
cal	trial.

All	of	the	patients	were	treated	
with	reamed	intramedullary	nail-
ing.	Researchers	conducted	follow-
up	visits	at	6	weeks,	as	well	as	at	
3,	4,	5,	6,	9,	and	12	months	to	take	
standardized	anteroposterior	and	
lateral	radiographs.	In	addition,	
clinical	examinations	were	per-
formed,	and	clinical	notes	from	the	
visit	were	obtained.	

“Fracture	healing	was	assessed	
centrally	and	independently	by	
three	blinded	orthopaedic	trauma	
surgeons,”	said	Dr.	Bhandari.	
“They	evaluated	whether	the	frac-
ture	was	healed	based	on	a	general	
review	of	serial	radiographs	alone.	
In	the	study,	radiographic	healing	
was	defined	as	‘full	bridging	of	at	
least	3	out	of	4	cortices.’”

After	the	surgeons	reached	a	
consensus	regarding	fracture	heal-
ing	based	on	the	follow-up	radio-
graphs,	they	reviewed	clinical	notes	
from	each	follow-up	visit.			

“Based	on	the	combination	of	

clinical	notes	and	radiographic	
information,	each	adjudicator	
maintained	or	revised	the	date	of	
fracture	healing,	and	the	group	
achieved	consensus	through	discus-
sion,”	said	Dr.	Bhandari.

Notes changed decisions
Researchers	found	that	clinical	
notes	changed	the	adjudicators’	
consensus	in	19	patients	(Table	1).	
Of	these	changed	decisions,	9	were	
altered	to	support	an	earlier	time	
to	healing,	and	10	were	changed	
to	support	a	later	time	to	healing.	
Most	of	the	changed	decisions	oc-
curred	at	3-month	follow-up.

Clinical	notes	that	indicated	
significant	pain	and	failure	to	re-
sume	weight	bearing,	work,	or	ac-
tivities	were	most	likely	to	cause	a	
change	in	decisions	from	“healed”	
to	“not	healed.”	When	decisions	
were	changed	to	“healed,”	clinical	
notes	indicated	that	the	patient’s	
pain	was	resolving,	and/or	weight	
bearing,	work,	or	activities	were	
resumed.

“We	found	that	clinical	notes	of	
follow-up	visits	with	unchanged	
decisions	contained	fewer	positive	
or	negative	comments	than	clinical	
notes	that	changed	decisions,”	said	
Dr.	Bhandari.

A	potential	limitation	of	the	
study	was	that	many	follow-up	

visits	had	to	be	excluded	because	
of	insufficient	data	on	radiographs	
and/or	clinical	notes	due	to	pa-
tients’	poor	compliance	with	sub-
sequent	follow-up	visits	after	they	
were	declared	radiographically	
healed.

The	study	has	a	number	of	
methodological	strengths,	contin-
ued	Dr.	Bhandari,	including	that	
the	same	adjudicators	decided	on	
both	the	radiographic	as	well	as	
the	combined	radiographic	and	
clinical	fracture	healing	time,	
which	“provides	reassurance	that	
the	shift	in	time	to	healing	was	
solely	due	to	the	additional	infor-
mation	from	clinical	notes.”

Dr.	Bhandari	concluded	that	
“comments	in	clinical	notes	regard-
ing	weight-bearing	ability,	pain,	
and	return	to	work	or	activities,	
which	an	adjudicator	could	not	
possibly	obtain	from	radiographs	
alone,	appear	to	have	influenced	
their	decisions.

“The	adjudication	process	
should	be	consistent	among	trials	
to	increase	comparability	of	mul-
tiple	studies’	results,”	concluded		
Dr.	Bhandari.	“We	recommend	in-
cluding	comments	on	weight-bear-
ing	ability	and	pain	to	maximally	
approximate	the	clinical	informa-
tion	available	in	clinical	practice.”				
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Outcomes	assessments	affected	by	addition	
of	clinical	notes
By	Jennie	McKee

adding clinical notes to RadiogRaphs incReases the consistency oF clinical study
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Table 1: Comparison of impact of clinical notes on decision-making

 Percentage of comments in Percentage of comments  
 radiographically healed  in radiographically
 decisions unhealed decisions

Content of comments*  Changed to No Change Changed into No Change 
  ‘unhealed’ after  ‘healed’ after 
  clinical notes  clinical notes

Weightbearing  Positive  20  71  100  42 

 Neutral 20  29 0  53 

 Negative 60 0 0  5

Pain  Positive  28  44  82  45 

 Neutral 4  28  9  45 

 Negative  68  28  9  10 

Return to work/ leisure  Positive  16.5  50  100  50  
activities Neutral  16.5  30 0  0

 Negative  67 20  0  50 

Overall Positive 21.5 55 94 45.6

 Neural 13.5 29 3 32.6

 Negative 65 16 3 21.6
 
* Positive content refers to a comment about weightbearing, pain, or return to work/ leisure activities that is suggestive of a healed fracture, whereas negative 
content suggests that the fracture was not healed yet. A comment was judged to be neutral when it was found neither suggestive of a healed, nor of an un-
healed fracture.
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