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Abstract
Background: Routine submission of pathologic specimens for histologic analysis following orthopedic surgery is a common
and often required practice in the United States. Prior orthopedic studies have determined that these histologic exam-
inations are of limited cost effectiveness and low clinical value because rarely do the pathology findings alter patient man-
agement. The purpose of this study was to evaluate the cost effectiveness and clinical significance of routine histologic
examination of tissue specimens removed during ankle arthroscopy.
Methods: Between 2014 and 2018, 408 patients underwent ankle arthroscopy at a multi-center hospital system by 16
different orthopedic surgeons. The available pathology reports from these cases were retrospectively reviewed to deter-
mine if the routine histologic examination altered patient care. We compared the preoperative diagnosis to both the
postoperative and histologic diagnoses. The total cost for these histologic examinations was estimated using 2017 Medicare
physician fees released by the College of American Pathologists. Cost-effectiveness was estimated in 2017 US dollars by cost
per discrepant and discordant diagnosis.
Results: Of the 408 patients who underwent ankle arthroscopy, 361 pathology reports were available for review. The
prevalence of concordant diagnosis was 98.9% (357/361); the prevalence of discrepant diagnoses was 1.0% (4/361). There
were no cases identified with a discordant diagnosis. Total estimated cost for all pathology specimens was $46 381 in 2017
US dollars. Cost per discrepant diagnosis was $11 595.
Conclusion: In our study, histologic examination of surgical specimens following ankle arthroscopy had no effect on patient
management, yet it increased costs. Routine examination of these pathologic specimens had a low rate of discrepant and/or
discordant diagnoses. Based on our results, routine pathologic examination of ankle arthroscopy tissue specimens should be
sent solely at the discretion of the orthopedic surgeon as opposed to being a mandated policy.
Level of Evidence: Level IV, case series.
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Introduction

Ankle arthroscopy is becoming a popular procedure in the

field of orthopedics. With continuing technological

advances, orthopedic surgeons are able to treat an increasing

number of foot and ankle pathologies with arthroscopy. Indi-

cations for ankle arthroscopy are expanding as well, both for

diagnostic and therapeutic purposes.5 Despite previous

research advocating against sending routine tissue speci-

mens for pathologic examination following arthro-

scopy,3,7,14 many hospital systems maintain a mandatory

policy to send these samples postoperatively. The Joint

Commission (TJC) requires that all specimens routinely be

sent for pathologic evaluation with certain exceptions. The

clinical staff (ie, surgeon), in consultation with a pathologist,

can make an exception on submitting specimens removed

from an operative procedure.10 These exceptions can only be

made when there is no compromise in quality of care and

when there is an authenticated operative or official report
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that the removal of tissue is documented appropriately. At

our hospital system, tissue specimens from orthopedic

arthroscopy cases are required to be sent for pathologic

examination. The cost of these histologic evaluations can

range between $50 and $200 per patient depending on the

procedure performed.

The purpose of this study was to examine the cost effec-

tiveness and clinical value of sending specimens routinely

for histologic examination following ankle arthroscopy.

Studies have shown that this is not necessary during similar

arthroscopic procedures.3,7,14 This tissue consists of shav-

ings obtained from the ankle joint, including but not limited

to synovium, debridement from syndesmotic ligaments, car-

tilage, and loose bodies. With the increasing frequency of

ankle arthroscopy, estimating potential cost savings associ-

ated with routine pathologic examination of ankle arthro-

scopy specimens were analyzed.

Methods

Between January 1, 2014, and December 31, 2018, a total of

408 patients underwent ankle arthroscopy at a multicenter

hospital system by 16 different orthopedic surgeons. After

receiving approval from the institutional review board for

our health system, patient data were retrospectively col-

lected by searching the following Current Procedural Termi-

nology (CPT) codes: 29891 (arthroscopy, ankle, surgical

excision of osteochondral defect of talus and/or tibia),

29892 (arthroscopically aided repair of large osteochondritis

dissecans lesion), 29894 (arthroscopy, ankle, with removal

of loose or foreign body), 29895 (arthroscopy, ankle, with

partial synovectomy), 29897 (arthroscopy, ankle, limited

surgical debridement), 29898 (arthroscopy, ankle, extensive

surgical debridement), and 29899 (arthroscopy, ankle, with

ankle arthrodesis). There were 47 cases that did not have a

pathology report available; these cases were excluded from

the analysis. Six of these did not have documentation of a

pathology report available for examination. Eleven cases

were arthroscopically assisted procedures and the additional

30 were instability cases of which a diagnostic arthroscopy

was performed prior to open management.

The pathology reports from the remaining 361 cases were

retrospectively reviewed by 2 junior orthopedic residents to

determine if the histologic examination altered patient care.

Each histologic examination was completed by a board-

certified pathologist and documented in their report. They

were not blinded to the preoperative diagnosis. We com-

pared the postoperative diagnosis from the surgeon’s opera-

tive report to the histologic diagnosis completed by the

pathologist. These reports were compared to determine if

any discrepant or discordant diagnoses were present that

altered patient management. A discrepant diagnosis was

defined as a difference between pathology report and post-

operative diagnosis that did not alter patient management. A

discordant diagnosis was a difference in diagnosis that did

lead to alterations in patient care.

The total cost for these histologic examinations were esti-

mated using 2017 Medicare physician fees released by the

College of American Pathologists. We used the CPT codes

88304 (surgical pathology gross and microscopic, non-frac-

ture) and 88311 (decalcification) to provide the approximate

cost per pathologic examination. Each specimen underwent

both gross and histologic examination. Cost-effectiveness

was estimated in 2017 US dollars by cost per discrepant and

discordant diagnosis.

Results

The most common preoperative diagnosis was an osteochon-

dral defect (23%), followed by tenosynovitis (Table 1). In

some cases (ie, preoperative diagnosis of tarsal tunnel),

arthroscopy was used as a diagnostic tool to evaluate intra-

articular pathology prior to open treatment. Four histologic

reports differed from the postoperative diagnosis. All 4 were

discrepant diagnoses (1.11%) and none were discordant. The

histologic report was concordant to the preoperative diagno-

sis in 357 cases (98.9%). Forty-seven cases did not have

pathology reports available (Table 2).

Three of the patients were found to have pigmented vil-

lonodular synovitis (PVNS). Two of these cases had a

Table 1. List of Preoperative Diagnoses.a

Preoperative Diagnosis Total

OCD 89
Tenosynovitis 88
Instability 48
Impingement 39
Post-traumatic OA 33
Osteoarthritis 30
Internal derangement 22
Loose body 19
Enthesopathy 5
Painful hardware 3
Pilon fracture 3
Medial malleolus fracture 2
Tarsal tunnel syndromea 2
Bone cyst 1
Osteomyelitis 1
Synovial chondromatosis 1
Traumatic arthrotomy 1

Abbreviations: OA, osteoarthritis; OCD, osteochondral dissecans.
aTarsal tunnel syndrome is defined as compression of the tibial nerve or its
branches as it passes underneath flexor retinaculum at level of the ankle or
distally.

Table 2. Reasons for Cases Without Pathology Reports.

Reason for No Report Total

Instability cases with diagnostic arthroscopy prior to
open treatment

30

Arthroscopically assisted fracture or open procedure 11
No pathology report available 6
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postoperative diagnosis of synovitis and the third had a post-

operative diagnosis of tenosynovitis. One patient had a histo-

logic diagnosis of synovial chondrometaplasia, differing from

their postoperative diagnosis of loose body and synovitis.

None of these 4 diagnoses had any effect on patient manage-

ment. A post hoc power calculation based on our sample size

and rate of discordant/discrepant diagnoses revealed 59.3%
power to detect a 1.1% rate of discrepant diagnoses.

Utilizing the Medicare Physician Fee Schedule released

in November 2016 by the College of American Pathologists,

the cost of each pathologic specimen examination was esti-

mated to be $128.48. This included gross and microscopic

examination in addition to decalcification. The total estimate

for the 361 histologic examinations was $46 381 in 2017 US

dollars. The cost per discrepant diagnosis was estimated at

$11 595 (total cost estimate for all histologic examinations

divided by 4 discrepant diagnoses).

Discussion

Routine pathologic examination of tissue specimens from

ankle arthroscopy demonstrated minimal cost-effectiveness

because of low prevalence of discrepant or discordant diag-

nosis. These pathologic examinations did not alter patient

care and increased the cost. We believe that routine patho-

logic examination of ankle arthroscopy tissue specimens

should only be performed on a per case basis at the discretion

of the orthopedic surgeon. We recommend these specimen

examinations should not be mandatory for every case.

The College of American Pathologists requires that tissue

removed during surgery be sent routinely for histologic

examination.12 This recommendation originated in a 1927

report published by the American College of Surgeons that

aimed to increase the diagnostic accuracy of surgeons in the

operating room.13 Currently they do allow for exemptions to

be made based on individual hospital policies; however, at

our institution it remains mandatory to send tissue samples

after arthroscopy. When examining histologic specimens

postoperatively, there have been studies giving general rec-

ommendations for this practice. Raab published the argu-

ment that in order to be cost effective, at least 1 in every

2000 histologic specimens should have a clinical implication

altering patient care.16 This study was not exclusive to ortho-

pedic procedures and included general surgery pathology

specimens as well.

There have been numerous studies in the orthopedic lit-

erature documenting the low prevalence of management-

altering diagnoses received from pathology reports. Multiple

studies have involved arthroscopic shavings and their lim-

ited clinical significance and cost-effectiveness for examina-

tion by a pathologist. Kirkley et al7 examined 1036 knee

arthroscopy surgeries and found only 1 (0.1%) case of dis-

cordant diagnosis with an estimated cost of $234 147. Addi-

tionally, Greene et al investigated 3797 knee arthroscopies

and found 27 (0.7%) discrepant diagnoses, with only 1

(0.026%) discordant diagnosis. Their cost per discordant

diagnosis was estimated at $371 810.3 With regard to

shoulder arthroscopy, McClain et al14 retrospectively

reviewed 2144 pathology reports and found no discrepant

or discordant diagnoses. Their total cost estimate was $160

543.

In arthroplasty literature, there have been numerous stud-

ies documenting the limited cost effectiveness of sending

removed bone/cartilage specimens for routine examination.

One study reviewed 1388 consecutive hip and knee arthro-

plasty patients, revealing that the surgeon’s combined pre-

operative and intraoperative diagnosis agreed with the

histologic report in 100% of cases.11 There were 11 discre-

pancies between pre- and intraoperative diagnosis; however,

the surgeon correctly identified the disparities in the operat-

ing room in all 11 incidents. Kocher et al8 studied 1234 total

joint replacements, finding only 1 discordant diagnosis and

28 discrepant diagnosis (0.1% and 2.3%, respectively) with

an estimated cost of $122 728 per discordancy. Another

similar study retrospectively reviewed 951 total joint arthro-

plasties, revealing a 2.8% discrepancy between postopera-

tive diagnosis and histologic report.15 However, none of

these conflicting reports altered patient management as they

all had a postoperative diagnosis of osteoarthritis with a

pathologic report that showed avascular necrosis. One larger

study examined 16 587 total joint arthroplasties and found a

slightly higher rate of discrepant and discordant diagnoses

between operative and pathologic diagnoses. There was an

18.8% discrepancy in total hip arthroplasty and 9.4% dis-

crepancy in total knee arthroplasty.2 In addition, they found

a discordant diagnosis in 5.4% of total hips and 1.4% in total

knees. They noted that their increased rates could be due to

more in-depth pathologic examination at their institution

compared to other facilities.

Howard et al retrospectively reviewed 714 primary

shoulder arthroplasty cases to evaluate for any discrepancies

with pathologic diagnosis after evaluation of the humeral

head. They found discrepant diagnoses in 5.9% of cases,

with no discordant diagnoses noted.4 Their estimated cost

for discrepant diagnosis in 2015 US dollars was $1424.

There is a documented case report of non-Hodgkin lym-

phoma diagnosed after primary total shoulder arthroplasty.

It involved a 54-year-old woman with a history of long

standing rheumatoid arthritis who had received prolonged

immunosuppressive therapy.1 They recommended that any

patient with a history of significant immunosuppression

should have surgical specimens sent for pathologic review.

In this study, we had a total of 4 patients with discrepant

diagnoses. Three had a histologic diagnosis of PVNS and 1

had a diagnosis of synovial chondrometaplasia. PVNS is a

rare, benign neoplastic disease of synovium of joints. Syno-

vectomy alone is standard management of PVNS around the

ankle.9 Synovial chondrometaplasia is a benign, abnormal

growth of the synovium that can lead to formation of nodules

within a joint. It can also be referred to as synovial chon-

dromatosis. Treatment for this consists of excision of loose

bodies or nodules in addition to synovectomy.6 Neither of

Burgess et al 3



these diagnoses altered patient management in the post-

operative period. As this study was retrospective in nature,

it is impossible to determine if there was an incorrect pre-

operative diagnosis that lead to the different histologic diag-

nosis postoperatively. It is also possible that these were

recognized intraoperatively by the surgeon and confirmed

on the histologic examination. Again, we are unable to con-

firm either because of the retrospective data collection.

Our study is limited by the relatively small number of

cases, with only 361 ankle arthroscopy cases having

pathology reports available for review. The majority of the

47 cases that did not have a pathology report were arthros-

copically assisted procedures. There were 30 instability

cases that were treated open following a diagnostic arthro-

scopy. Eleven were arthroscopically assisted open reduction

internal fixation for distal tibia fractures and 6 that did not

have documentation of pathology being sent for examina-

tion. Despite the small number of pathology reports, we did

not identify any patients with a discordant diagnosis in our

patient population. Based on previous studies analyzing cost

effectiveness and clinical implications, our patient popula-

tion did not meet the criteria for routine sending of histology

specimens. We estimated a cost-per-discrepant diagnosis of

$11 595, with a total estimated cost for all pathologic exam-

inations at $46 381. These costs are slightly lower compared

to the findings in previous studies, which range from $1424

to $371 810 for discordant diagnoses.

In conclusion, histologic examination following routine

ankle arthroscopy was not cost-effective according to our

results. There was also a very low chance for any findings

that would alter patient care in the perioperative period.

Based on our results, we recommend that routine submission

of pathology specimens following ankle arthroscopy not be

mandatory. It is not cost effective and does not lead to any

clinical implications on patient care. These specimens

should be sent at the discretion of the surgeon.
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