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Abstract
Background: Despite the importance of case logs in evaluating residents, no 
studies assess their accuracy in neurological surgery. Studies from other specialties 
reveal variations in reporting. This study assesses the accuracy of neurological 
surgery resident case logs at a single institution.
Methods: Data was collected from three databases: billing data and two separate 
resident‑managed case logs [department log and Accreditation Council for 
Graduate Medical Education (ACGME) case logs], containing records of procedures 
performed by 14 neurological surgery residents at a single institution over a 1‑year 
period. The billing data was used as a proxy for a census of procedures performed 
during the study period. The difference between the number of procedures logged 
by residents and the number of procedures billed was calculated to determine the 
accuracy of the resident case logs.
Results: Over the study period, 2150 procedures were billed at the institution, 
whereas 1749 procedures were logged in the ACGME case log and 1873 in the 
department log, representing an error rate of −18.65% and −12.88%, respectively. 
The error rate varied significantly (−1150% to +50.23%) between ACGME procedure 
categories. In 13 of the 22 ACGME procedure categories, the procedures were 
under‑logged by residents in both resident‑managed case logs. No category 
demonstrated over‑logging in both case log systems.
Conclusion: Resident managed case logs are an incomplete representation of 
clinical work. The cause for inaccuracy is multifactorial. The authors suggested 
that further research is necessary to validate their results and to identify means 
by which the accuracy of case logs can be increased.

Key Words: Case log, evaluation, residency

How to cite this article: McPheeters MJ, Talcott RD, Hubbard ME, Haines SJ, Hunt MA. Assessing the accuracy of neurological surgery resident case logs at a single institution. 
Surg Neurol Int 2017;8:206.
http://surgicalneurologyint.com/Assessing-the-accuracy-of-neurological-surgery-resident-case-logs-at-a-single-institution/

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and 
build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com



Surgical Neurology International 2017, 8:206 http://www.surgicalneurologyint.com/content/8/1/206

INTRODUCTION

Neurological surgery resident case logs are an important 
factor in evaluating residents and residency programs. As 
such, resident case logs are an Accreditation Council for 
Graduate Medical Education (ACGME) accreditation 
requirement.[1] Despite this importance, there are no 
established “gold‑standard” guidelines for how residents 
and program are supposed to maintain case logs or 
studies assessing the accuracy of resident‑managed case 
logs in neurological surgery.

Studies in other specialties demonstrate resident case 
logs to be a poor marker of actual procedural history; 
for example, only 14% of neurology residents report 
logging 100% of their patient encounters.[2] Previous 
studies also demonstrate variability in case log accuracy 
between clinical settings and institutions. In orthopedic 
surgery, 96% of the residents reported routinely logging 
their procedures performed in the operation room (OR), 
whereas only 29% of the residents routinely logged 
procedures performed in the clinic.[5] In otolaryngology, 
the range between the minimum and maximum number 
of total recorded procedures by graduating otolaryngology 
residents was 4127 procedures (range: 730–4857 
procedures) between the academic years 2007–2008 
and 2009–2010.[3] While some of this variability can 
be explained by the difference in case volume between 
programs, it is likely that discrepancies in accuracy of 
procedure logging were present in both extremes.

Despite evidence that resident case volumes do not 
necessarily correlate with procedural competency,[4] 
the ACGME uses the data to evaluate residency 
programs in their compliance with case category 
minimums.[1] Therefore, maintaining accurate resident 
case logs is important for all neurological surgery 
residency programs. The purpose of this study is to use 
objective historical data to assess the accuracy of case 
logs performed by neurological surgery residents at a 
single institution.

MATERIALS AND METHODS

The study setting included a census of procedures 
performed by all 14 neurological surgery residents at 
the University of Minnesota between 7/1/2012 and 
6/30/2013. Data collection required neither interaction 
with study participants or identifiable private information 
and was exempt from IRB approval by the University of 
Minnesota.

The accuracy of neurological surgery resident‑managed 
case logs was determined by comparing the data of 
two separate resident‑managed case logs against the 
census data. The census of procedures performed during 
the study period was collected using hospital billing 

data. Billing data was chosen because of its dedicated 
data collection and entry personnel (i.e., a coder) and 
strong financial incentives to fully and accurately 
collect the data. It is noted that the billing data 
included procedures performed without the assistance 
of a neurological surgery resident; while this discrepancy 
was not directly accounted for in data collection, by 
report, the number of cases performed in the OR at the 
University of Minnesota institution without a resident 
present is <1%. In addition, minor procedures for 
which the attending may not have been present would 
not appear in the billing data. The case log data were 
obtained by querying two separate resident‑managed 
case log systems in which neurological surgery residents 
are required to record all procedures performed 
at the institution: the University of Minnesota 
Department of Neurosurgery Surgeon and Resident 
Database (department log) and the ACGME Resident 
Case Log System (ACGME log). The department log 
is maintained for quality review purposes, whereas the 
ACGME log is maintained as required for resident 
evaluation and program accreditation. For the ACGME 
log, only procedures logged as “Lead Resident Surgeon” 
or “Senior Resident Surgeon” were included to limit the 
possibility of including multiple residents logging the 
same procedure. The data collected in these databases 
relies on resident diligence to complete data entry, 
which is enhanced by the use of logs in the semi‑annual 
review of resident performance, as well as a monthly 
review of data entry and overall case log numbers. 
However, these reviews are mainly focused on individual 
resident educational experience (i.e., meeting individual 
case requirements from the ACGME case logs) and not 
on accuracy of the case logs.

Once the data were obtained from all three databases, each 
procedure was categorized into 1 of 22 categories based 
on the defined current procedural terminology (CPT) 
codes determined by the ACGME. Where multiple CPT 
codes were billed, the primary intent of the surgery was 
reviewed in the medical record to choose the primary 
CPT code for categorization. Resident‑specific data 
was not obtainable through the hospital billing data, 
therefore, the differences between the census data and 
the case logs were calculated at a cohort level for each 
of the 22 ACGME procedure categories for neurological 
surgery.

The accuracy of the resident‑managed case logs was 
calculated by taking the difference between the census 
data and case log data. Because the number of residents 
included varied between the 22 ACGME categories, 
both the absolute and relative differences were 
calculated. The absolute difference is reported as the 
difference between the number of cases performed in 
the census and logged in each of the resident‑managed 
case logs. The relative difference is reported as the 
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percent error of the resident managed case log, which 
was calculated by dividing the absolute difference by 
the number of procedures performed in the census. 
A descriptive analysis of the 22 categories was performed 
for the relative difference and percent error of each of 
the resident managed case logs. All calculations were 
performed using Excel 2013 (Microsoft; Redmond, WA). 
A percent error of ±15% was considered significant. 
No inferential statistics were calculated as the data 
represented the entire population of residents and 
procedures performed at the institution.

RESULTS

The descriptive analysis of the accuracy of the resident 
managed case logs is summarized in Table 1. Over the 
study period, 2150 procedures were performed by the 14 
residents, with 1749 procedures logged in the ACGME 
case log and 1873 in the department log, representing a 
total percent error of −18.65% and −12.88%, respectively.

A breakdown of the accuracy of the resident managed 
case logs by ACGME procedure category is shown in 
Table 2. A varying number of residents is listed for 
the individual ACGME categories; this is because 
the residents were divided between different clinical 
services and clinical rotations. The accuracy of the 
resident‑managed case logs varied significantly between 
the ACGME procedure categories, with a percent error 
ranging from −96.00% to +50.38% for the ACGME log 
and −1150% to +59.23% for the department log. Of the 
22 procedure categories, 13 had a significant percent error 
of greater than ±15% in both resident‑managed case 
logs, and there were 6 categories with greater than ±30% 
error in both case log systems. The three most inaccurate 
categories were “craniotomy for epilepsy,” “endovascular 
therapy for tumor or vascular lesion,” and “radiosurgery.” 
As demonstrated in Table 3, in 13 of the 22 categories, 
procedures were under‑logged by residents in both case 
log systems, and no category demonstrated over‑logging 
in both case log systems. The categories with the highest 
rates of over‑logging were “additional procedures” and 
“minor procedures/critical care.”

DISCUSSION

The results of this study demonstrate that at our 
institution the accuracy of neurological surgery 
resident‑managed case logs is highly variable with a 
consistent bias towards under‑recording of procedures. 
The underlying cause of this inaccuracy is likely 
multifactorial and was not specifically addressed in 
the study methods. Per discussion of these results with 
residents, several potential causes for reporting inaccuracy 
emerged. These include the time and energy necessary to 
complete administrative tasks, such as logging cases, as 
well as difficulty identifying the correct procedure codes 
within the ACGME resident case log system.

In addition, an analysis of the patterns in the data reveals 
additional understanding of why resident‑managed case 
logs have difficulty in accurately representing the clinical 
work performed by residents at our institution. In Table 3, 
the 22 ACGME case categories are divided into two 
categories depending on their tendency to be under‑ or 
over‑recorded by residents. This assessment demonstrates 
only six ACGME categories that are more likely to be 
over‑recorded. The study methods did not assess the 
underlying cause of this pattern; however, we infer 
two possible reasons. First, certain categories, such as 
“extracranial vascular procedures” and “C‑spine fracture 
operative stabilization,” include less common procedures 
that may be difficult for residents to reach the minimum 
required case numbers. The importance of logging these 
less common procedures may lead to a tendency to be 
over‑recorded. In addition, other categories that tend to 
be over‑recorded, such as “minor procedures/critical care” 
and “additional procedures,” may be secondary to artifact 
inherent in the study methods. The use of billing data is 
an imperfect proxy for all procedures performed at our 
institution. These categories of procedures (i.e., lumbar 
punctures, ventriculostomies, etc.) are often performed 
without the presence of an attending, which prevents 
their inclusion in the billing data. Even if accurately 
logged by residents, any procedure performed and logged 
by a resident that is not billed for will inadvertently 
appear to be over‑recorded by our methods. This is a 
significant inherent limitation of the present study, as 
“minor procedures/critical care” procedures account for 
22.5% of the cases logged by residents in the ACGME log. 
Despite this strong bias, the overall results demonstrate a 
strong trend towards under‑recording most procedures in 
the case logs.

In regards to the 10 ACGME categories in which residents 
consistently under‑recorded procedures in both case logs, 
no clear pattern was identified. One possible explanation 
for the overall trend of under‑recording procedures is a 
consequence of the great deal of clinical and administrative 
responsibilities placed on neurological surgery residents. 
It is feasible that when pressed to their limits the 

Table 1: Descriptive analysis of the accuracy of ACGME 
procedure categories within resident managed case logs 
over a 1‑year period

ACGME vs. Census Dept. Log vs. Census

Difference % error Difference % error

Minimum ‑76 −96.00% −71 −1,150.00%
Maximum +134 +50.38% +77 +59.23%
Mean −18 −25.25% −13 −115.77%
Median −18 −30.63% −10 −15.44%
Standard deviation +41 +29.94% +31 +293.97%
Total −401 −18.65% −277 −12.88%
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administrative responsibilities, such as recording case logs 
are the first to decline. This process, which we call case 
log fatigue, is a real problem per discussion with residents 
at our institution. This problem may be increased at our 
institution due to the use of two case logging systems.

The methods of the present study have additional 
limitations that affect the validity and generalizability of 
the results. As mentioned above, there are no established 
“gold‑standard” guidelines for how residents are supposed 
to log cases. For example, if a craniotomy is performed 
on a tumor in a patient presenting with seizures, then the 
procedure may be logged with the “Craniotomy – Tumor” 
or Craniotomy – Epilepsy” category. This ambiguity 
inherent to the ACGME case log system unavoidably 
decreases the precision of the present study.

In addition, during the data collection process, multiple 
factors inherent to the case log systems were identified 
that may contribute to the inaccuracy of resident 
managed case logs. Often a single surgery may include 
multiple procedures. When logging these procedures, the 
practice of unbundling a surgery into multiple component 

Table 2: Accuracy of resident managed case logs by ACGME category over a 1‑year period

Number of 
residents*

Number of procedures Case log Accuracy

Census ACGME Dept. Log ACGME vs. Census Dept. Log vs. Census

Difference % error Difference % error

Adult Procedures
Craniotomy‑Tumor 13 189 130 200 −59 −31.22% +11 +5.50%
Craniotomy‑Trauma 11 164 132 142 −32 −19.51% −22 −15.49%
Craniotomy‑Intracranial vascular lesion 11 55 44 47 −11 −20.00% −8 −17.02%
Endovascular therapy for tumor or vascular lesion 4 79 70 8 −9 −11.39% −71 −887.50%
Craniotomy‑Pain 9 45 31 39 −14 −31.11% −6 −15.38%
Cranial transphenoidal‑sellar/parasellar tumor 6 36 23 17 −13 −36.11% −19 −111.76%
Extracranial vascular procedures 4 26 31 24 +5 +19.23% −2 −8.33%
Radiosurgery 5 89 39 26 −50 −56.18% −63 −242.31%
Functional procedures 14 144 109 96 −35 −24.31% −48 −50.00%
VP shunt 12 108 110 103 +2 +1.85% ‑5 ‑4.85%
ACD with spinal instrumentation 11 93 53 63 −40 −43.01% −30 −47.62%
C‑spine fracture operative stabilization 11 115 57 144 −58 −50.43% +29 +20.14%
Lumbar discectomy 11 252 176 239 −76 −30.16% −13 −5.44%
Thoracic/lumbar instrumentation and fusion 11 101 109 90 +8 +7.92% −11 −12.22%
Peripheral nerve procedure 8 88 42 84 −46 −52.27% −4 −4.76%
Pediatric procedures
Craniotomy‑Tumor 5 25 25 31 0 0.00% +6 +19.35%
Craniotomy‑Trauma 4 15 8 11 −7 −46.67% −4 −36.36%
Spinal procedures 6 51 29 68 −22 −43.14% +17 +25.00%
VP shunt 11 131 79 90 −52 −39.69% −41 −45.56%
Adult or pediatric procedures
Craniotomy‑Epilepsy 2 25 1 2 −24 −96.00% −23 −1,150.00%
Minor procedures/Critical care 11 266 400 219 +134 +50.38% −47 −21.46%
Additional procedures 11 53 51 130 −2 −3.77% +77 +59.23%
Total 14 2150 1749 1873 −401 −18.65% −277 −12.88%
*Number of residents who recorded at least 1 case in the respective category

procedures for the ACGME case log has resulted in 
confusion and prevented accurate categorization. In 
addition, while reviewing the billing data, there also 
appeared to be discrepancies in how CPT codes were 
used in real world billing versus the assigned category by 
the ACGME.

Many hurdles prevent the accurate recording of clinical work 
of neurological surgery residents. These include the time 
and energy needed to complete this administrative task, 
the lack of clarity in the division of responsibility between 
multiple residents in a procedure, as well as in the allocation 
of responsibility between the ACGME, residency programs, 
and the residents in taking ownership of the process.

The present study was performed at a single institution 
and may not be generalizable to other residency programs, 
therefore, further research is necessary to validate these 
results. However, these results and the previously cited 
literature suggests that this problem is not restricted to 
a single residency program or specialty. To improve the 
accuracy of this data, we suggest that efforts be directed at 
the following goals: reduce the administrative effort needed 
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Table 3: Under‑recording and over‑recording of >15% by ACGME procedure category

Under‑recorded Over‑recorded

ACGME Log Dept. Log ACGME Log Dept. Log

Adult
Craniotomy‑Tumor X
Craniotomy‑Trauma X X
Craniotomy‑Intracranial vascular lesion X X
Endovascular therapy for tumor or vascular lesion X
Craniotomy‑Pain X X
Cranial transphenoidal‑sellar/parasellar tumor X X
Extracranial vascular procedures X
Radiosurgery X X
Functional procedures X X
VP shunt
ACD with spinal instrumentation X X
C‑spine fracture operative stabilization X X
Lumbar discectomy X  
Thoracic/lumbar instrumentation and fusion  
Peripheral nerve procedure X  

Pediatric
Craniotomy‑Tumor X
Craniotomy‑Trauma X X  
Spinal procedures X X
VP shunt X X

Adult and pediatric
Craniotomy‑Epilepsy X X
Minor procedures/Critical care X X
Additional procedures X

to collect the data, improve the tools and interface to enter 
the data, and simplify the procedure categorization system.
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