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Abstract
Objective—With liberal use of computed tomography in the diagnostic management of trauma
patients, incidental findings (IFs) are common and represent a major patient care and medical-legal
concern. Consequently, we began an initiative to adequately capture, notify, and document IF events
with a dedicated incidental finding (DIF) coordinator. We hypothesized a DIF coordinator would
increase IF capture and promote notification, follow-up and documentation of IF events.

Methods—A quality improvement project to record and follow-up IFs post-injury was initiated at
our level I trauma center (4/07-3/08, PRE-DIF). Due to concerns for inadequate documentation of
identified IF events we implemented a DIF coordinator (4/08-3/09, POST-DIF). The DIF coordinator
documented IFs daily from trauma admission radiology final reads. IFs were divided into 3 groups,
Cat 1: attention prior to discharge, Cat 2: follow-up with primary doctor within 2 weeks, Cat 3: no
specific follow-up. For Cat 1 IFs, in-hospital consultation of the appropriate service was verified.
Upon discharge, patient notification, follow-up and documentation of events were confirmed.
Certified mail or telephone contact was used to notify either the patient or primary doctor in those
who lacked appropriate notification or documentation.

Results—Admission rates and IF Categories were similar across the two time periods.
Implementation of a DIF coordinator resulted in over a 165% increase in IF capture (n=802 vs. n=302,
p< 0.001). Patient notification was attempted and appropriate documentation of events was confirmed
in 99.8% of patients. Patient notification was verified and follow-up was initiated in 95.8% of cases.

Conclusion—Implementation of a DIF coordinator resulted in over a 2.5-fold higher capture of
IFs. Dedicated attention to IFs resulted in near complete initiation of patient notification, follow-up,
and hospital record documentation of IF events. Inadequate patient notification and follow-up would
delay appropriate care and potentially result in morbidity or even mortality. A dedicated incidental
finding coordinator represents a potential solution to this patient care and medical-legal dilemma.
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Introduction
Computed tomography (CT) imaging has become extremely common for the evaluation and
characterization of injuries in the hemodynamically stable trauma patient.1-4 Recent evidence
suggests whole-body CT or the ‘pan-CT’ is associated with a survival benefit and has been
recommended as the standard diagnostic method during the early resuscitation phase for the
injured patient with polytrauma.5 Incidental radiographic findings, those findings which are
found on imaging studies performed for unrelated indications, have been shown to be relatively
common throughout all of medicine as the sensitivity and quality of our radiographic
techniques, particularly computerized tomography (CT) and magnetic resonance imaging
(MRI), continues to improve.6-15 With the increasing liberal utilization of whole-body imaging
in the management of the acutely injured patient, an increased frequency of these radiographic
incidental findings (IFs) have been reported.16, 17 Clinically significant or serious IFs have
been shown to be relatively common with increasing frequency in females and the elderly,
while IF management has been touted as a significant challenge for busy trauma centers with
medical-legal implications.18 The majority of the literature on this matter has revealed poor
rates of patient notification, inadequate documentation of IF events that occur during a patient's
hospital stay, and insufficient follow-up and treatment plans for those patients with clinically
significant IFs.16, 18, 19

Although multiple analyses have documented that IFs and their management remain a patient
care conundrum, few have provided any insight into a systematic approach or management
solution that could address these potentially serious patient care and medical-legal issues. The
main objective of this current analysis was to characterize the significance of dedicated
attention to this IF problem by implementation of a dedicated incidental finding (DIF)
coordinator at a busy, level I, trauma center. We hypothesized that committed attention to IFs
via a dedicated coordinator would improve IF capture, improve notification and documentation
of hospital IF events and promote appropriate follow-up arrangements either while the patient
is admitted or following discharge.

Methods
A prospective analysis was performed using data derived from a quality improvement (QI)
initiative at the University of Pittsburgh Medical Center, a busy level I trauma center with over
4,800 admission/year. The QI project occurred over a two year period (4/07- 3/09) and was
initiated to characterize the incidence of IFs, patient notification rates, their subsequent
management, and the appropriateness of follow-up and hospital documentation of IF related
events. After a 12-month period of data collection (4/07-3/08, PRE-DIF), a concern arose for
incomplete capture and inadequate patient notification and hospital record documentation of
such events. During this initial time period, IF management was the responsibility of the
resident house staff and rounding attendings on a daily basis which lacked consistency. IF
capture (PRE-DIF) and documentation and notification rates for this initial period were
determined by resident and attending communication. It was realized that a more aggressive
and complete surveillance approach to this potential medical-legal problem was needed. On
4/08 we implemented a DIF coordinator as an integral part of our trauma program. Over the
next 12 months (4/08-3/09, POST-DIF) The DIF coordinator identified IFs daily from final
radiographic reads from the preceding 24 hour cohort of trauma admissions. Weekend and
holiday admission IFs were documented on the subsequent Monday or next weekday,
respectively. IFs were classified and divided into 3 categories based upon medical significance.
Category 1: IF required attention prior to hospital discharge; Category 2: IF required follow-
up with a patients primary medical doctor within two weeks following discharge; Category 3:
IF required no follow-up, as described previously.18 For all Category 1 IFs, the DIF coordinator
verified and assisted in coordinating the appropriate consult team needed during the trauma
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admission. Resident house-staff remained responsible for creation of a preformed electronic
IF note which documented all in-house IF events. Following discharge, the hospital records of
those patients with IFs (Category 2 and 3) were assessed for patient notification, recommended
follow-up, and documentation of these events. For those patients where appropriate notification
and documentation of IF management was lacking, certified mail or telephone contact was
used to notify either the patient, the patient's family, a legal guardian or custodian, or the
primary care physician followed by appropriate documentation of the communication. A copy
of the radiographic IF along with follow-up recommendations was sent to each correspondent.

For the analysis, trauma admission demographics and injury characteristics over the two time
periods (4/07-3/08, PRE-DIF) and (4/08-3/09, POST-DIF) were compared via univariate
analysis. IF identification and capture and IF categories (Category 1,2 or 3 IFs) across the two
time periods were then similarly compared. For the POST-DIF period, notification rates and
method of notification were characterized. Data are summarized as mean ± SD, median
[interquartile range], or percentage (%). Student-t or Mann-Whitney statistical tests were used
to compare continuous variables, while Chi-Square or Fischer's Exact test were used for
categorical variables. Statistical analyses were performed using SPSS 17 (SPSS, Chicago, IL).

Results
Over the two 12 month time periods (PRE-DIF, POST-DIF) trauma admission rates remained
essentially unchanged with 4,810 admissions in the PRE-DIF period and 4,875 admission in
the POST_DIF time period. There were no significant differences in age, gender, mechanism
of injury (blunt or penetrating) or injury severity for trauma admissions across the two time
periods. There was a significant difference across GCS scores for admissions over the two time
periods, however these differences were clinically insignificant. (Table 1.) As female gender
and, more importantly, older patients have been shown to be associated with a higher rate of
IFs18, we further categorized the age of admissions for the two time periods to rule out any
differences across age strata. This revealed no differences in age strata for the two time periods.
(Table 2.)

When the capture of IFs for the two time periods was compared, over a 165% higher capture
of IFs was found following employment of a DIF coordinator (PRE-DIF: n=302; POST-DIF
n=802; p < 0.001, Figure 1.). Importantly, there was no significant difference found for IF
categories (category 1,2 or 3) across the two time periods (Table 3.). Patient notification was
attempted and appropriate documentation of IF management was confirmed in 99.8% of
patients in the POST-DIF time period. (Table 4.) For all Category 1 IFs (n=96) in the POST-
DIF period, patient notification was verified, documented, and initiation of follow-up was
verified during the hospital admission. There were 2 patients (0.2%) for whom no addresses,
primary care physicians, or family members (or power of attorney) were able to be contacted
by phone or registered mail. There were 32 patients (4.0%) with addresses or primary care
physician contacts that were available but patients or physicians either refused to sign or accept
the registered letter, phone service was disconnected or the addresses available were incorrect.
The registered letters were returned and filed and phone contact attempts were documented in
all 32 patients. Importantly, these 34 patients (4.2%) without verifiable patient notification all
had IFs in Category 2 and 3. Of the 95.8% (n=768) of patients with verified patient notification
in the POST-DIF period, 42.1% were notified with appropriate documentation while in the
hospital prior to discharge, with Category 1 IFs having consultations initiated. In over 52% of
cases, a registered letter to the patient, or post discharge contact with the family or primary
physician was the main method of IF patient notification or method of documentation of such
events. There was a 2.4% mortality rate in this IF cohort where no documentation was verified
or required.
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Discussion
As the use of whole-body CT imaging for the diagnostic management of the acutely injured
patient continues to increase, if not already the ‘gold standard’ in the hemodynamically stable
patient, IFs will continue to pose a significant challenge for all trauma centers.5, 18 Appropriate
patient notification and initiation of follow-up for even serious findings, including suspected
malignancies and aortic aneurysms have been historically poor.18, 19 Importantly, IFs have
been shown to be significantly more common in patients older than 40 years of age.18 As the
average age of U.S. population continues to increase, (www.asaging.org/nchs) and a
corresponding increase in the average age of the injured patient occurs, IFs will become even
more common and a greater patient care and medical-legal dilemma. The results of the current
prospective analysis, characterizing a quality improvement initiative with the aim to provide
focused attention to IFs by incorporation of a dedicated incidental finding coordinator into the
trauma service, provides a potential organized approach or management pathway that can help
address these difficult incidental radiographic issues. Dedicated attention to IFs in an injured
cohort resulted in over a 165% increase in IF identification and capture. For all potentially
serious IFs, (Category 1) in hospital patient notification and consultation was initiated and
verified with the assistance of a DIF coordinator. Following initiation of the DIF coordinator,
95.8% of patients with IFs were notified of their radiographic abnormalities, with appropriate
initiation of follow-up, all with adequate documentation of such events.

The magnitude of improved capture by dedicated attention to IFs was both unexpected and
surprising. In the PRE-DIF time period, IFs were addressed as they were found on rounds when
final radiographic reads were completed with reliance on house staff and rounding attendings
to notify the patients and arrange or plan for appropriate follow-up. IF management was
characterized and tallied based upon these actions. Although this may have been performed
adequately, without a consistent provider or coordinator focusing on this problem, IFs were
likely being missed. If not as equally important, documentation of IF events that occurred in
the hospital were inadequate with potential medical-legal implications for those patients where
in hospital notification or documentation was lacking. This analysis suggests that without
dedicated attention as occurred in the POST-DIF period, many IFs may be going unrecognized
or inadequately addressed with the potential for delay in appropriate care and subsequent
morbidity or even mortality. Similarly, without dedicated IF attention, documentation of
notification and follow-up arrangements may be inadequate, even if IF events were
appropriately performed and arranged.

Prior literature regarding the management of IFs have looked at the use of midlevel providers
to perform tertiary trauma surveys once admitted and to notify those patients at that time prior
to discharge with appropriate follow-up plans.20 Although this prior study was descriptive in
nature with no comparison group or method of verifying their IF capture completeness, their
conclusions are similar to the conclusions of this current analysis. A dedicated IF management
scheme with continuity over time can result in appropriate IF capture, notification, follow-up
planning and documentation of such events, with a minimization of legal risks inherent to these
type of radiographic findings following injury.

Although there was an overall 95.8% rate of patient notification with initiation of follow-up
and with proper documentation, despite dedicated attention, only 42% of patients were
appropriately notified while in the hospital or had adequate documentation of any in-hospital
events. All Category 1 IFs had verified in-hospital follow-up arranged, however, over 52% of
patients with IFs lacked appropriate documentation of notification and planned follow-up, if
needed, and required registered letters or phone notification post-discharge. Currently in our
trauma program the residents or rounding attendings remain responsible for notification of IFs
and documentation of such events using an electronic IF note. The DIF coordinator participates
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with Category 1 IFs and verifies in-house consultation has been arranged, however, significant
room for improvement for those Category 2 and 3 IFs still exists, with the most common
insufficiency being IF documentation. With increasing patient volumes and workloads and
resident work hour restrictions, it may be that additional management pathways and practices
that go beyond or above standard patient care may require dedicated attention by midlevel
providers who offer continuity and familiarity to such practices.

This analysis does have several limitations that deserve discussion. First, this study was
performed at a single, busy, level I trauma center and may not be generalizable or pertinent to
other centers with differing admission demographics or injury characteristics. IF categories
(1,2 and 3) were based upon prior literature classification18, however, some judgment was
required mostly between categories 2 and 3 depending on a patient's known pre-existing
chronic disease versus a previously unknown condition or finding. It is interesting that the
distribution of Category 1, Category 2 and Category 3 IFs in this analysis was similar to prior
analyses.16, 18, 19 Although Category 3 IFs were considered not to require any medical follow-
up and included findings such as renal cysts, small hiatal hernias or benign anatomical variants,
it was felt that patient notification was still necessary for both patient care and medical-legal
concerns. An important limitation of the conclusions formulated from this analysis is based
upon the fact that IF capture and management from the PRE-DIF period was based upon
resident house staff and attending documentation and no retrospective review of all PRE-DIF
trauma admissions was performed to document and verify IFs that were actually missed. An
assumption is required when the two time periods are actually compared due to this limitation,
however, this assumption is minimized by the similarity of trauma admissions and
demographics across the two time periods. Follow-up for Category 1 IFs was verified during
a patient's admission, however, no follow-up of outpatient care or further evaluation for
Category 1 IFs was performed. Similarly, only initiation of follow-up via verbal
recommendation to the patient or by registered letter occurred for Category 2 and 3 IFs. No
investigation into the subsequent care which was performed or arranged by the primary care
physician, if any, was carried out. These represent significant limitations to the current analysis,
but would likely represent a logistically difficult requirement for any busy trauma center.
Finally, the above limitations of this quality improvement initiative do not allow documentation
or quantification of any real health benefit or medical-legal risk reduction over the two time
periods. Patient care and medical-legal benefits can only be inferred by proxy, secondary to
improved IF capture, patient notification and appropriate document of such events.

In conclusion, IFs represent a significant challenge for trauma centers that will likely continue
to increase in frequency. An organized, consistent approach is required to achieve adequate
capture, notification, initiation of follow-up and documentation of such events. Implementation
of a dedicated incidental finding coordinator was associated with a significant increase in IF
capture and an acceptably high rate of patient notification, follow-up initiation and appropriate
documentation of IF events. Dedicated attention with an organized, consistent approach is
required for successful follow-up and management and represents a potential solution to this
patient care and medical-legal problem following injury.
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Figure 1. Incidental finding capture across comparison time periods, stratified by Category type.
** = statistically significant as compared to the PRE-DIF time period
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Table 1
Group comparison for the PRE-DIF and POST-DIF time periods

PRE-DIF
(n=4,810)

POST-DIF
(n=4,875) p-value

Age (years) 38.1±17 37.6±16 0.522

Gender (%male) 24.5% 22.4% 0.351

Presenting GCS 13.7±3 13.9±3 0.017

Mechanism of Injury (Blunt%) 91.6% 91.8% 0.390

Injury Severity Score (ISS) 28.2±14 28.1±15 0.893
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Table 2
Age distribution comparison for the PRE-DIF and POST-DIF time periods

AGE: p = 0.377 PRE-DIF
(n=4,810)

POST-DIF
(n=4,875)

Less than 40 years (%) 43.6% 42.4%

41-50 years (%) 16.3% 15.5%

51-60 years (%) 13.6% 14.1%

61-70 years (%) 8.3% 8.6%

71-80 years (%) 8.0% 8.1%

> 80 years 10.2% 11.3%
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Table 3
Comparison of IF categories across time periods

IF Categories: p = 0.479 PRE-DIF (n=302) POST-DIF (n=802)

Category 1 12.9% 12.0%

Category 2 42.1% 38.9%

Category 3 45.0% 49.1%
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Table 4
Distribution of notification attempt method for POST-DIF patients

POST-DIF period (n=802) N (%)

Patient notification unable to be documented or verified 2 (0.2%)

Patient notification event documented via return of registered letter but not verified 32 (4.0%)

Inpatient notification of IF and/or Inpatient Consultation 338 (42.1%)

Registered letter to patient accepted 384 (47.9%)

Letter/fax to primary care physician accepted 24 (3.0%)

Letter to family accepted 3 (0.4%)

Patient Expired (no IF notification required) 19 (2.4%)

Surgery. Author manuscript; available in PMC 2011 October 1.


