Pe o
ity of C°90

Total Talar replacements, short-medium term case series, South
Africa, 2019

by

Michael James Abramson

Master of Medicine (MMed)
(ABRMICO010)

This study is a partial fulfilment of the requirements for the degree

Master of Medicine in Orthopaedic Surgery

University of Cape Town

Supervisor:

Prof Graham McCollum
Division of Orthopaedic Surgery
Groote Schuur Hospital
Department of Orthopaedic Surgery
Ga.mccollum@uct.ac.za
August 2021



The copyright of this thesis vests in the author. No
guotation from it or information derived from it is to be
published without full acknowledgement of the source.
The thesis is to be used for private study or non-
commercial research purposes only.

Published by the University of Cape Town (UCT) in terms
of the non-exclusive license granted to UCT by the author.



Declaration: Student

I, Michael James Abramson, hereby declare that the work on which this thesis is based is my original work
(except where acknowledgements indicate otherwise) and that neither the whole work nor any part of it has
been, is being, or is to be submitted for another degree in this or any other university. | authorise the
University to reproduce this work for the purpose of research, either the whole or any portion of the contents,

in any manner whatsoever. | further declare the following:

=

I know that plagiarism is a serious form of academic dishonesty.

N

I have read the document about avoiding plagiarism, am familiar with its contents and have avoided all
forms of plagiarism mentioned there.

Where | have used the words of others, | have indicated this by the use of quotation marks.

I have referenced all quotations and properly acknowledged other ideas borrowed from others.

I have not and shall not allow others to plagiarise my work.

| declare that this is my own work.

N o gk~

| am attaching the summary of the Turnitin match overview

Signed by candidate | Date: 2022-01-10

Signature: |

Declaration: Supervisor

This study was conducted from March 2019 to October 2019 under the supervision of Professor Graham

McCollum, Department of Orthopaedic Surgery, University of Cape Town.

As the candidates Supervisor, | have approved this dissertation for submission.

2021-08-25

Signature:l Signed by candidate _| Date: ..



Abstract
Background: There are few surgical options available to manage complex talar
pathology that result in predictably acceptable functional and patient satisfaction
scores. Recently, the total talar replacement has gained popularity as a viable option.
This study presents the clinical outcomes of the first case series of total talar

replacements in South Africa.

Methodology: A retrospective review of prospectively collected data of eight
consecutive patients who underwent a total talus replacement between July 2014 and
August 2018 was performed. The American Orthopaedic Foot and Ankle Hindfoot
Score (AOFAS) was used to assess clinical functional outcome and the Short Form-
36 satisfaction index (SF-36) was used to assess patient satisfaction. Patient
demographics as well as data on pathology, range of motion, gait analysis and

radiological outcomes were included.

Results: The average age was 46 years (range, 23 to 71). Pathologies included
trauma, avascular necrosis and tumours. Average followup time was 23 months
(range, 12 to 49). The mean AOFAS score was 79.25 (range, 69 to 88) and the mean
SF36 was 83.25. (range, 60 to 93). No complications or revision surgeries have been
performed to date. Seven patients demonstrated a mildly abnormal gait pattern with
one in the moderate category. One patient showed radiological changes of minor tibial
wear, however this was the patient with the longest followup time (49 months) and he

remained symptom free.

Conclusion: Total talar replacements are a viable surgical option in appropriately
selected patients with end stage talar pathology in the short to medium term, without

compromising future salvage options.
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Abstract

Background: There are few surgical options available to manage complex talar

pathology that result in predictably acceptable functional and patient satisfaction

scores. Recently, the total talar replacement has gained popularity as a viable option.

This study presents the clinical outcomes of the first case series of total talar

replacements in South Africa.

Methodology: A retrospective review of prospectively collected data of eight
consecutive patients who underwent a total talus replacement between July 2014 and
August 2018 was performed. The American Orthopaedic Foot and Ankle Hindfoot
Score (AOFAS) was used to assess clinical functional outcome and the Short Form-
36 satisfaction index (SF-36) was used to assess patient satisfaction. Patient
demographics as well as data on pathology, range of motion, gait analysis and

radiological outcomes were included.

Results: The average age was 46 years (range, 23 to 71). Pathologies included
trauma, avascular necrosis and tumours. Average followup time was 23 months
(range, 12 to 49). The mean AOFAS score was 79.25 (range, 69 to 88) and the mean
SF36 was 83.25. (range, 60 to 93). No complications or revision surgeries have been
performed to date. Seven patients demonstrated a mildly abnormal gait pattern with
one in the moderate category. One patient showed radiological changes of minor tibial
wear, however this was the patient with the longest followup time (49 months) and he

remained symptom free.



Conclusion: Total talar replacements are a viable surgical option in appropriately
selected patients with end stage talar pathology in the short to medium term, without

compromising future salvage options.

Introduction

Additive manufacturing to produce medical devices is gaining traction, and no more
so than in the use of total talar replacements (TTR) to treat complex talar pathologies.
Complex talar trauma and its main sequelae, avascular necrosis (AVN), along with
primary sarcomas of the talus, pose unique management challenges, and often result
in considerable disability despite appropriate treatment.(1,2)

The talus is the second most commonly injured of the tarsal bones, accounting
for nearly 1% of all fractures in the body.(3) Talus trauma is usually the result of a high-
energy insult, and as such tends to occur in the young and high demand population
group.(4,5) These patients historically have poor satisfaction scores with arthrodesis,
which is the current gold standard for the treatment of complex talar pathology.(6) This
paper looks to provide another option to arthrodesis, whereby replacing the entire talus
and thus maintaining kinematics in the ankle, will result in better patient function and
satisfaction for appropriately selected complex talar trauma.

Trauma accounts for approximately 75% of cases of talar AVN.(7) Talar AVN
can result in collapse of the talar dome which in turn alters the kinematics of the ankle
and subtalar joints. This leads to degenerative changes resulting in ankle pain and
stiffness.(8)

The surgical options to treat a collapsed talus include various methods of

hindfoot arthrodesis or in extreme cases amputation.(9) TTR is an innovative surgical



alternative, albeit one with limited published data for the treatment of complex talus
trauma.(10) Furthermore, should TTR falil, an arthrodesis is still an available option.
This paper assesses the feasibility of talar replacements as an intermediary
treatment option for end-stage talar pathology. The primary outcome measure was a
functional clinical outcome score in the short and medium term, with secondary
outcome measures including range of motion, gait analysis, patient satisfaction,
radiological sequele and complication rates.
Methods
A retrospective review of prospectively collected data included eight consecutive
patients who underwent a TTR between July 2014 to April 2018. The inclusion criteria
are listed in table 2. Patients that demonstrated significant ankle or subtalar joint
arthritis were excluded. In these patients a hindfoot arthrodesis was performed.
Prospective data collection was done by way of clinical consultations during the
latest routine follow-up visits. Follow-up assessments were conducted at two weeks,
six weeks, three, six and 12 months, after which the patients were brought back
annually. The American orthopedic foot and ankle society (AOFAS- hindfoot) score
was used to assess clinical function (11,12) and the Short Format 36 (SF36) scoring
sheet was utilized to quantify patient satisfaction at one of these consultations. All the
patients were clinically assessed for gait abnormalities and their sagittal (ankle) range
of motion (ROM) was measured using a goniometer. Subtalar (coronal) ROM was
assessed by using their contralateral subtalar joint as a reference point and grading
any loss as mild (75% to 100%), moderate (25% to 75%) or severe (less than 25%).
All the assessments were performed by orthopedic surgeons sub-specialized in foot

and ankle surgery. Standard radiographic follow-up was performed at six, 12 and 24



weeks and then annually. Full ethics approval from UCT, HREC #447/2018 was
obtained for this study.

Preoperative Planning

Informed consent for surgery was obtained preoperatively on all patients. This was
after extensive counseling and discussion with the patients regarding all surgical and
non-surgical options as well as potential complications.

The implants were manufactured by a local biomedical engineering company,
LRS. They are ISO 13485 certified for the management of medical devices through
the LRQA of London. A CT scan with Imm cuts was performed of the contralateral
talus, to mirror the affected side, and converted into computer aided design (CAD)
format for all but two cases. In the first of these exceptions, the affected talus contained
a giant cell tumor which did not alter its overall anatomy and its diagnostic imaging
was used to render the prosthesis. In the second case the mirrored contralateral talus
was used but the talar dome reduced in size to prevent overstuffing of the joint due to
significant pre-existing AVN collapse of the talar dome.

Electron beam melting and titanium 3D printing was used to manufacture all but
one implant, which was made using a 5-axis milling machine (Fig 1). The implants
were reduced in size by 2.5% to ensure a more atraumatic insertion and better
protection of the soft tissues and articular cartilage of the surrounding bones. This
technique of deliberately under-sizing the implant has been previously cited in the
literature.(13) The implant was finished with a ceramic surface treatment to create a
more wear resistant titanium oxide surface layer “(Fig 2.)".

Operative Technique
The patient was positioned supine and an above knee tourniquet was utilized for the

duration of the procedure. The first three surgeries utilized a dual approach, before

10



changing to a single anterior approach as per the standard surgical technique
described by Hoppenfeld for the remaining five patients “(Fig 3)". The procedure can
easily be performed using this approach, which offers excellent access, while
minimizing trauma to the soft tissue envelope of the ankle.

Once soft tissue dissection was complete, a small amount of anterior tibia was
removed if additional exposure was required. The talus was then removed, either
shelled out completely, or split with an osteotome and removed piecemeal. This
followed careful inspection of the defect to ensure complete removal of residual bone
or soft tissue that may hinder the insertion of the implant. The implant was then
inserted. If any difficulty with insertion was encountered, a repeat inspection of the
defect was performed, and any offending soft tissue was released. An image intensifier
was used to assess the fit of the implant after insertion, and to insure there was no
subluxation of the implant through a dynamic range of motion. Another benefit of using
the anterior approach is that should revision or salvage procedures be required in the
future; this incision can be utilized again.

Post-operatively, all patients were protected in a back-slab splint for two weeks,
after which partial weightbearing for six weeks in a foamwalker boot was allowed. All
patients were also advised to continue outpatient physiotherapy to aid rehabilitation,

but no specific protocol was followed.

Results:

There were four females and four males in the study, with an average age of 46.1
(range, 23 to 71) years. The mean follow-up was 23.1 (range, 12 to 49) months. Basic

demographic information shown in table 3. Two patients were operated on for
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complex, un-reconstructable trauma, four for post-traumatic AVN with symptomatic
collapse, and two for primary bone neoplasms “(Fig. 4)”.

Seven patients achieved an AOFAS category greater than 30 degrees of
plantar flexion and one patient scored in the 15 to 29 degrees category. Dorsiflexion
results included one patient achieving neutral dorsiflexion, four in the 5 to 9 degrees
category and three greater than 10 degrees category. Seven patients were scored as
having moderate restriction in their subtalar joint range of motion (25% to 75% of
normal) compared to their unaffected side, and one scored in the mild category (75%
to 100%). The average AOFAS score was 79.25, with five patients achieving a good
result, defined as a score between 80 to 90 out of 100. Two patients recorded a
satisfactory result between 70 to 80 and one poor result of less than 70. The average
SF36 score was 83.25, with only two patients failing to achieve a score above 80%.
There were no postoperative complications recorded in this series, however, three
patients demonstrated fixed hindfoot varus, the same number reported exertional
posterolateral ankle discomfort, and all but one showed some degree of subtalar ROM
deficit and minor gait abnormalities. One patient showed radiological changes of minor
tibial wear at 49 months postoperatively. He remained symptom free at the time of the

radiological finding. See table 4 for summary of results.

Discussion:

The advent of 3D printing has allowed the total talus replacement to become a more
feasible surgical option.(14) Its complex anatomy and intricate relationship to several
surrounding bones and joints involved in gait kinematics suggests the need for an

anatomical implant to achieve the best clinical outcomes.
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The goals of the ideal hindfoot surgery are: a plantigrade, stable and pain free
foot, the maintenance of hindfoot mobility as much as possible and a cosmetically near
normal looking foot. The current gold-standard for end-stage talus pathology treatment
is a hindfoot arthrodesis. Issues commonly reported with these surgeries include loss
of leg length, widening of the ankle mortise, loss of hindfoot motion and high
complications rates, particularly non-union, infection and amputation.(15)

The Blair fusion, originally described in 1943, was the first operation that
recognized the importance of preserving a degree of hindfoot mobility. While several
authors have published improved union rates using modifications of the original
technique, good long-term clinical outcomes scores are lacking.(16)

Talar arthroplasty as a concept was first described in the 1970’s, and in 1997,
the landmark paper by Harnroongrog et al showed satisfactory results from a 5 to 15-
year follow-up of 16 patients using a cemented stainless steel talar body implant.(17)
A 2014 follow-up paper by the same authors showed promising results, reporting a
mean AOFAS score of greater than 75 from a 36-year follow-up study.(18) This paper
highlighted the importance of surgical technique and patient selection as key
components in outcome. The latter proving applicable in our series, as poor clinical
and satisfaction scores were reported by our patient with pre-existing subtalar arthritis.
Tanaka et al highlighted in their small series of talar body replacements, the ease of
the operation and preservation of hindfoot motion as a notable advantage of talar
arthroplasty.(19)

Taniguchi et al concluded their work comparing three generations of implants
by recommending the TTR as a useful procedure for AVN of the talus, noting the
relatively short period of restricted weightbearing, rapid pain relief, preservation of limb

length and the favorable congruency of the implant in the maintenance of a stable,
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functional ankle joint as benefits of the surgery.(20) Previous case reports have all
shown encouraging early results following TTR’s following both idiopathic and complex
talar trauma to the talus.(21)

Potential complications of this surgery include dislocation of the implant, peri-
talar instability, implant migration, osteoarthritis of surrounding bone surfaces and
anterior instability.(21) We only encountered subtalar arthritis in one case of our series
(Fig 5). Although we are concerned about this finding, the patient remains clinically
asymptomatic after 49 months, and we are monitoring his progress closely.

Our clinical assessment did find hindfoot varus on weightbearing in three of our
patients. We hypothesize that this is likely because we undersized the implants by
2.5% to prevent overstuffing, which may have altered the kinematics and mobility of
the subtalar joint. Upsizing line to line to address this is issue something we will have
to consider going forward. Intermittent exertional posterolateral foot pain was a
concern in nearly half of our series, most likely from the restricted subtalar joint, and a
moderate loss of subtalar ROM was found in all but one of our patients. The small
numbers, and varied pathologies in this case series limit any meaningful conclusions
pertaining to these findings, in particular whether there may be any aspects to the
surgery or postoperative rehabilitation that can be improved on to reduce these
occurrences in the future. All but one patient encouragingly reported being able to
perform their activities of daily living (ADL’s) with minimal to no pain or limitation. The
one patient reporting difficulty in some ADL’s (patient #2) was also the only person
who failed to score more than 70 for the AOFAS-hindfoot. Retrospective review of
patient #2’s preoperative CT-scan showed more significant subtalar damage from

screw penetration than we first appreciated and highlights the importance of pre-
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operatively assessing the integrity of the posterior facet of the calcaneus. This finding
preoperatively may have excluded her from a TTR in favor of an arthrodesis.

Our mean SF36 score of 83.25 was encouraging, yet two patients failed to
score above 80%. Patient #2, which in all likelihood was linked to her poor functional
outcome, and (patient #8), who attributed his poor score in the role-limitation due to
physical health component, as well as the emotional well-being and social functioning
guestions of the SF36 score to the loss of his job following his accident.

Future of the TTR

There is ongoing work looking into the production of generic talar implants, with the
aim of improving accessibility and reducing cost of the implant.(4) Long-term studies
are needed to assess how a generic implant will perform against a custom fitted one.
Further research looking at the optimal material for the implant, chiefly with respect to
its wear properties, manufacturing capabilities, as well as long-term follow-up clinical
outcome studies of the current series are needed before we will fully appreciate the
capabilities and limitations of the TTR.

Limitations

We wish to acknowledge several limitations to our research. Firstly, our small sample
size, and retrospective nature of the study design. Secondly the fact that the operative
technique was changed over the course of the series may be a potential source of
outcome bias. Lastly and most critically, the fact that we do not have any preoperative
clinical or satisfaction scores to compare with the ones we achieved postoperatively.
It is worth noting however that most of the patients in our study were unable to walk
prior to surgery, and that encouragingly, all our patients reported that they would have

the surgery again given the same choice today.
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Conclusion:

The talus replacement is a relatively simple operation to perform, which can produce
rapid pain relief, while maintaining ankle range of motion, limb length and foot
cosmesis. The results of our study, which showed good clinical outcome scores using
the AOFAS and excellent satisfaction scores (SF36) over a mean of just under 24
months, in conjunction with a nearly 90% rate of a normal gait pattern and no
postoperative complications, have demonstrated that the TTR is a feasible surgical
option in the short to mid-term, in appropriately selected patients, for a variety of

complex talus pathologies.
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Tables and figures:

“Table 1” Inclusion criteria for this study (N=8)

No Criteria

1 Age above 18 years

5 Complex talar pathology not amenable to
reconstruction

3 Failed reconstruction

4 Arthrodesis declined

5 Minimum follow-up of 1 year

“Table 2” Showing basic demographic information and average time of follow up

Demographics

Total Patients

Age, y, mean £ SD (range)

Gender, % female

Postoperative follow-up, m, mean + SD (range)

08

46.2 £ 15.8 (23 — 62)

50

23.1+11.6 (12 — 49)
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“Table 3” Results showing age, months since surgery, AOFAS scores, SF36,

Hindfoot position (varus/neutral/valgus), Posterolateral (P/L) ankle pain, and sub-

talar loss in ROM. (Abbreviations - Obv: Obvious; Mod: Moderate; SD: standard

deviation: AVN: Avascular necrosis; GCT: Giant cell tumor; ROM: range of motion)

(N =28)

Time P/L ST
patient  ~9¢ Patholo  Since 5/ o Sr35 Gait Varus Ankle 0SS
(years) ay Surgery Pain of
(Months) ROM
1 31 GCT 49 80 89 Mild Yes No Mod
2 71 AVN 33 69 60 Mild NZ‘f" No Mod
3 59  Trauma 23 71 92  Obv NZ‘f" Yes Mod
4 62 AVN 21 85 93 Mild Yes No Mod
5 48 Trauma 18 78 93 Mild Yes Yes Mod
6 42 GCT 17 82 82 Mild Vas'gu No  Mod
7 33 AVN 12 81 82  Mild Nea‘f” Yes  Mild
8 23 AVN 10 88 75  Mild Nea‘f” No Mod

Mean 46.1 + 220+ 793+ 833
+SD 158 11.9 61 +107 NA NA - NA  NA

Figure 1: A digital recreation of the milling machine used to make our custom-made

talus implants
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EOS M 290
EOS M 290

Figure 2 Example of a 3D printed total talar implant, after undergoing its titanium oxide

surface treatment

Figure 3: Example of the skin incision for the anterior approach to the talus
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Figure 4: A sagittal cut of the first patients CT, demonstating a giant cell tumour. The
tibiotalar and subtalar joints are well preserved, allowing for a TTR to be considered
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Figure 5: Lateral x-ray of the first patients TTR 49 months postoperatively. Posterior
tibial wear and osteophyte formation can be seen
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Appendix: AOFAS hindfoot score and SF36 score

Hindfoot Surgery Assessment Form

(Pages 1 & 2to be completed by surgeon. Pages 3-4 & SF36 to be completed
by patient. Surgeon to calculate AOS score).

Name: DOB:___ Date of
Assessment:

Sex:

Patient Label

Height: cms Weight: Kg Smoker: 0 YES
0 NO

Operation Side:  [J Left ] Right

Proposed Operation:

Pre-operative diagnosis:

0 Primary OA 00 Achilles Tendon Pathology
1 Post-traumatic OA
[0 Date of injury [0 Peroneal Tendon Pathology
[1 Previous surgery (specify and date)
[0 Rheumatoid Arthritis [ Other (specify)

Previous Operations on Foot:
1 Forefoot (specify)
1 Midfoot (specify)
1 Hindfoot/Ankle (specify)

Other Joints involved:

1 Ankle arthrosis Left Right
1 Ankle arthrodesis Left Right
1 Ankle fusion Left Right
1 Midfoot arthrosis Left Right
1 Midfoot fusion Left Right

24



1 Hip arthrodesis/arthroplasty  Left Right
1 Knee arthrodesis/arthroplasty Left Right
1 Ankle arthrodesis/arthroplasty Left Right

Past Medical History:

[J Steroid treatment

(1 Immune suppression
U Diabetes

0O DVT

[ Ischaemic Heart Disease / Peripheral
[1 Vascular Disease

(1 COPD

[1 Other
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OBJECTIVE ASSESSMENT FOR COMPLETION BY SURGEON

Gait abnormality

0 None, slight
[J Obvious
[ Marked

ROM
0 Extension 210° [J Flexion 230°
[ Extension 5-9° [ Flexion 15-29°
[J Extension <5° [J Flexion <15°

Hindfoot motion (inversion plus eversion)

(1 Normal or mild restriction (75%-100% normal)
[0 Moderate restriction (25%-74% normal)
1 Marked restriction (less than 25% normal)

Alignment

[1 Good, plantigrade foot, ankle-hindfoot well aligned

[0 Fair, plantigrade foot, some degree of ankle-hindfoot malalignment
observed, no symptoms

[0 Poor, nonplantigrade foot, severe malalignment, symptoms

1 Valgus during loading <5° [J Varus during loading <3°
[0 Valgus during loading 5-10° 1 Varus during loading 4-7°
1 Valgus during loading >10° [J Varus during loading >7°
Function
Able to toe-walk [ Yes 11 No
Able to heel-walk [ Yes 1 No
Normal cadance during staircase walking [ Yes 11 No
Walking aids 0 Yes [0 No
Orthopaedic footwear [0 Yes [1 No
Able to stand on one leg 0 Yes [0 No
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SUBJECTIVE ASSESSMENT FOR COMPLETION BY PATIENT
Please tick one square in each of the boxes below that best describes the pain
and function relating to your ankle or hindfoot.
Pain (If you have no pain in your ankle or hindfoot tick “None” and proceed to the
Function section.)

[0 None

or:

1 Mild, occasional
[0 Moderate, daily
[1 Severe, almost always present

[0 Pain only on starting-up

1 Pain only when walking on uneven surfaces

[0 Pain occasionally when walking on any surface
1 Pain always when walking

[ Pain at rest or spontaneously

Function

Activity limitations and support requirement (eg walking stick)

1 No limitations, no support

1 No limitation of daily activities, limited recreational activities, no support
[0 Limited daily and recreational activities, cane

[1 Severe limitation of daily and recreational activities, walker, crutches,
wheelchair, brace

Maximum walking distance, blocks (1 block~150 metres)

[ Greater than 6
0 4-6

01-3

(] Less than 1

Walking surfaces

[1 No difficulty on any surface
[0 Some difficulty on uneven terrain, stairs, inclines, ladders
1 Severe difficulty on uneven terrain, stairs, inclines, ladders
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AOS SCORE
PAIN
The line next to each item represents the amount of pain you typically had in each
situation. On the far left is “No pain” and on the far right is “Worst pain imaginable”.
Place a mark on the line to indicate how bad your ankle/hindfoot pain was in each
of the following situations during the past week. If you were not involved in one or
more of these situations, place an “X” in the column under the heading “N/A”.

How severe was your ankle/hindfoot pain:

N/A

1 Atits worst? No pain Worst pain

imaginable

2 Before you get No pain Worst pain
up in the imaginable
morning?

3 When you No pain Worst pain
walked imaginable
barefoot?

4 When you stood No pain Worst pain
barefoot? imaginable

5 When you No pain Worst pain
walked wearing imaginable
shoes?

6 When you stood No pain Worst pain
wearing shoes? imaginable

7 When you No pain Worst pain
walked wearing imaginable
shoe inserts or
braces?

8 When you stood No pain Worst pain
wearing shoe imaginable
inserts or
braces?

9 Atthe end of the No pain Worst pain
day? imaginable

To be completed by Surgeon /

_=__%
DISABILITY
The line next to each item represents the amount of difficulty you had in performing
an activity. On the far left is “No difficulty” and on the far right is “So difficult unable”.
Place a mark on the line to indicate how much difficulty you had performing each
activity because of your ankle/hindfoot during the past week. If you did not perform
an activity during the past week, place an “X” in the column under the heading “N/A”.
How much difficulty did you have:
N/A

1 Walking around  No So difficult
the house? difficulty unable

2 Walking outside  No So difficult
on uneven difficulty unable
ground?

3 Walking four or  No So difficult
more blocks? difficulty unable
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Climbing stairs?

Descending
stairs?
Standing on tip
toes?

Getting out of a
chair?
Climbing up or
down curbs?
Walking fast or
running?

No
difficulty
No
difficulty
No
difficulty
No
difficulty
No
difficulty
No
difficulty

So difficult
unable
So difficult
unable
So difficult
unable
So difficult
unable
So difficult
unable
So difficult
unable

To be completed by

Surgeon /

%
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SF-36 Health Survey

Check a box for each question.

1. In general, would you say your health is

Excellent [ ] Very good [] Good [ ] Fair [] Poor
[]
2. Compared to 1 year ago, how would your rate your health in general now?

Much better than 1 year ago [_] Somewhat better than 1 year ago

ADbout the same [] Somewhat worse than 1 year ago

Much worse than 1 year ago [_]
The following items are about activities you might do during a typical Yes, Yes, No
day. Does your health now limit you in these activities? If so, how Limited  Limited  No
much? a Lot a Little Limi

d at

3. Vigorous activities, such as running, lifting heavy objects,
participating in strenuous sports

4. Moderate activities, such as moving a table, mopping the floor,
doing yard work, or playing golf

5. Lifting or carrying groceries

[]
[]
-

6. Climbing several flights of stairs

7. Climbing one flight of stairs

8. Bending, kneeling, or stooping

9. Walking more than a mile

10. Walking several blocks
11. Walking one block

OO d Qo L
OO d Qo L
T r

12. Bathing or dressing yourself

During the past 4 weeks, have you had any of the following problems with your Yes Nc
work or other regular daily activities as a result of your physical health?

13. Cut down the amount of time you spent on work or other activities L] L
14. Accomplished less than you would like [] [
15. Were limited in the kind of work or other activities [] [
16. Had difficulty performing the work or other activities (for example, took extra (] B

time)

During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activities as a result of any emotional problems Yes \[
(such as feeling depressed or anxious)?
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17. Cut down the amount of time you spent on work or other activities [] [

18. Accomplished less than you would like [] [

19. Didn't do work or other activities as carefully as usual [] [

20. During the past 4 weeks, to what extent has your physical health or emotional problems
interfered with your normal social activities with family, friends, neighbors, or groups?

Not atall [] Slightly [ ] Moderately [ ] Quite a bit [ ] Extremely [ ]
21. How much bodily pain have you had during the past 4 weeks?
None [ ] Very Mild [ ] Mild [ ] Severe [ ] Very Severe [ ]

22. During the past 4 weeks, how much did pain interfere with your normal work (including both
work outside the home and housework)?

Notatall [] Slightly [ ] Moderately [ ] Quite a bit [ ] Extremely [ ]
Please check one answer for each question that Allof Most A Good Some A Little No
comes closest to how you have felt during the the ofthe Bitof ofthe ofthe oft
past 4 weeks. time  time thetime time time tin

23. Did you feel full of pep? L

24. Have you been a very nervous person?

25. Have you felt so down in the dumps that
nothing could cheer you up?

26. Have you felt calm and peaceful?

27. Did you have a lot of energy?

28. Have you felt downhearted and blue?

29. Did you feel worn out?

30. Have you been a happy person?

OOoddd o g
OOggdd o g

31. Did you feel tired?

32. How much of the time has your physical
health or emotional problems interfered with (]
your social activities (like visiting with friends,
relatives, etc.)?

O |\Ooogdd d|dd
O \Ooggdd d|gd
O |\OOogdd d|gdd

ri11/ri1/ri1/r11ri1ir 1! 1 \(r1

L

Definitely Mostly Don’'t Mostly  Defini

True True Know False Fals
33. | seem to get sick a little easier than other
people [l [l [l ] []
34. | am as healthy as anybody | know ] ] L] [] []
35. | expect my health to get worse ] [] [] [] []
36. My health is excellent [] [] [] [] [
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