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Abstract 
Knee pain, swelling and stiffness after total knee replacement (TKR) surgery are well-recognised complications.
However, in some cases, despite investigation, the cause may be unexplained. This study, using a questionnaire
sent to South African orthopaedic surgeons, examined the perceived incidence of unexpected knee pain and
swelling after a straightforward TKR, aiming to identify possible associated or contributory factors. Of the 61
respondents, two-thirds had more than 10 years’ experience and close to three-quarters performed 20 or more
TKRs per annum. Less-experienced surgeons report a greater frequency of unexpected pain than more-experi-
enced surgeons (90% vs 53%) (p<0.05). Similarly, surgeons using the visual analogue scale (VAS) to assess a
patient’s pain also have a greater awareness of unexpected pain. Two-thirds of surgeons reported finding more
pain than had been anticipated in between 6% and 20% of their cases. Unexpected swelling is also an issue.
Approximately one-half of surgeons could identify the cause for pain in less than 5% of their cases. Surgeons
who use drains and have shorter surgical times reported a reduced incidence of unexpected pain and swelling,
although this did not reach statistical significance. No suggestive relationships were found for other peri-oper-
ative parameters such as analgesic regimens, thrombo-embolic prophylaxis or mobilisation protocols. 

Introduction
Total knee replacement (TKR) surgery has revolutionised
the care of patients suffering from degenerative or inflam-
matory arthritis of the knee. The goal of treatment is a
pain-free, stable knee joint which allows good function
for activities of daily living. 

There are a myriad causes for a poor outcome. Often the
clinical picture is a spectrum of both pain and stiffness,
but many authors report one or the other as the predomi-
nant symptom. The prevalence of postoperative pain and
stiffness varies in the literature. Studies quote figures
from 1.1% to 10.8%1-7 (Table I). The overlap between pain
and stiffness varies between papers, and there is an 

inconsistent definition of stiffness which varies from 70°
to 95° of flexion.1-7 Swelling may be associated with both
of these groups but it was not reported as an outcome in
our literature search.

In the Orthopaedic Department at the University of
Cape Town it has been recognised that some patients – for
whom the results were anticipated to be excellent after a
nominally ‘simple and straightforward’ TKR – had much
more pain and swelling than was expected. This delayed
their rehabilitation, decreased their range of motion, pro-
longed their hospital stay, and correlated with a poor
medium-term outcome. For many of them a specific cause
for their pain and swelling could not be identified.
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Whether this is inherent to the patient’s response to the sur-
gical assault, or as a result of a preventable cause, are two
possible options to explain this phenomenon.

The aim of this study was to assess the perceived incidence
of these problems among knee surgeons in South Africa and
to see whether any surgical or other peri-operative interven-
tion or variable appeared to play a role in the presence of
postoperative pain, swelling and stiffness.

This study was conducted via a survey dealing with peri-
operative management practices of South African
Orthopaedic Surgeons performing TKRs. A comprehensive
questionnaire was sent to members of the South African
Orthopaedic Association (SAOA), focusing on the sur-
geon’s perception of unexpected and unexplained postoper-
ative pain and swelling.

Following this, the intention is to perform a prospective
study guided by recommendations arising from this survey.

Materials and methods
A survey of South African knee surgeons was performed
using the database for the South African Orthopaedic
Association (SAOA). Of the 550 members, 150 were still
in training or no longer actively performed knee arthro-
plasty. One hundred-and-twenty surgeons on the database
had incomplete or inaccurate contact email addresses.
Thus 280 questionnaires were sent to generalist and spe-
cialist surgeons who perform total knee replacements. 

Questionnaire
Following a pilot study assistance for the design and data
content was obtained from a biostatistician. The questions
covered multiple aspects of peri-operative assessment and
care of a patient after a total knee replacement (TKR),
including the following: surgeon demographics, implant
variations, operative techniques including use of tourni-
quets, haemostasis and drainage, medical interventions
including analgesia, anticoagulation and antibiotic use. The
incidence of ‘more pain than was expected’ and the ability
to identify causes for that pain were also examined, as was
the occurrence of ‘more swelling than was expected’and the
assessment of that swelling. The investigation of infection,
the mobilisation programme, and the consideration of
manipulation for stiffness were also included.

Survey definitions
For the purpose of this study the following definitions of
terms used as relating to symptomatology apply.

‘Unexpected’ implies a subjective assessment of such
occurrence in the experience of the observer.

‘Unexplained’ implies a symptom which cannot be
shown to have a demonstrable cause.

Measurement
The questionnaire was converted into an Excel-based
spreadsheet for email communication and online comple-
tion. The respondents were grouped according to their
response to the questions on pain and swelling.
Subsequent comparative analysis of the variations in peri-
operative parameters in these groups was then performed. 

Results
Of the 280 questionnaires sent out, 61 respondents
returned a completed questionnaire (22%). Thirty-two per
cent of the respondents were also members of the South
African Knee Society. Ninety-two per cent (56/61) of
reporting surgeons practise in the private sector. Less-
experienced surgeons (<10 years) comprised 34% (21/61)
and surgeons with more than 10 years’ experience made
up 66% (40/61).

The number of cases performed each year was also
taken as a measure of experience, with 17 (28%) per-
forming fewer than 20 TKRs per year. Only eight (13%)
‘high-volume’ surgeons performed more than 100 cases
per year. Thirty-five per cent performed 20–50 cases per
year, and 23% between 50 and 100 cases per year.

Surgeons were asked to indicate the technique/implant
which they used most frequently. Sixty per cent used
mobile bearing knees. Twenty per cent retained the poste-
rior cruciate ligament. Only 18% routinely resurfaced the
patella. Computer-assisted surgery was regularly used by
15% of respondents for their cases. Sixteen per cent of
surgeons perform an average knee replacement in under
an hour, with only another 16% typically taking longer
than 90 minutes. Only 10% of respondents do not use a
tourniquet, and 10% do not use drains postoperatively. 

All surgeons use prophylactic antibiotics. The majority
(95%) choose a first-generation cephalosporin. 

Author Year Knees Outcome: Pain/Stiffness (definition) % P/S
Kim et al.1 2004 1 000 Stiffness (<75°) 1.3%
Parvisi et al.2 2006 10 000 Stiffness (<90°) 1.1%
Gandhi et al.3 2006 1 216 Stiffness (<90°) 3.7%
Scranton4 2001 250 Pain and stiffness (<90°) 10.8%
Yercan et al.5 2006 1 188 Pain and stiffness (<95°) 5.3%
Fischer et al.6 2007 1 024 Pain and stiffness (<90°) 6.9%
Elson et al.7 2007 622 Unexplained pain at 6/12 4%

Table I: Prevalence of pain and stiffness reported by surgeons
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The duration of use varies: 7% give a second dose at 8
hours, 66% continue for 24 hours and 26% for more than 24
hours postoperatively. 

Thrombo-embolic prophylaxis is often performed in a
combined synergistic approach. Eighty-five per cent of sur-
geons use low molecular weight heparin (LMWH), 10% use
Warfarin and 5% use aspirin as chemical prophylaxis.
Mechanical prophylaxis with foot pumps is used by 72%
and graduated compression stockings by 80%. Of those
using LMWH, 50% prescribe it for less than the recom-
mended 10 days, and 30% use it for longer than 21 days.
Twenty-five per cent commence it on the day before sur-
gery, 50% on the day of surgery and 25% on the day fol-
lowing surgery. 

For postoperative pain and swelling, all surgeons use oral
preparations, 80% use NSAIDs, 70% use IM injections and
65% prefer IV opioid/PCA pumps. Only 11% use a sys-
temic steroid. None use intra-articular steroids or intra-artic-
ular pumps. Roughly equal numbers use each of the region-
al anaesthetic techniques; 47% prefer epidurals and 43%
employ nerve blocks. Twenty-six per cent use local anaes-
thetic in the wound, and 19% of surgeons use a local ‘cock-
tail’ preparation.

For assessment of patients’ pain, 23% used a scoring
system such as the Visual Analogue Scale (VAS). The
remainder employs clinical judgment. For assessment of
swelling, 28% used a tape-measure to assess swelling. No
other modalities such as volumetry, ultrasound or MRI
were used.

With the benefit of hindsight, a more detailed interrogation
should have been undertaken with regard to stiffness.
However, 50% of surgeons refer patients for a pre-operative
physiotherapy programme, presumably to maximise their
pre-operative range of knee motion. Postoperatively, 25% of
respondents mobilise their patients on day 1, 50% on day 2
and 25% on day 3. Sixty per cent of surgeons will allow
their patients home with <90° flexion. 

With regard to performing a manipulation under anaesthe-
sia (MUA) for a stiff knee, 60% will consider an MUA
before 6 weeks, 25% only consider an MUA after 3 months
and 15% do not consider an MUA to be necessary at all.

Only one respondent claimed never to see more pain than
expected in the postoperative phase; 33% seldom (1-5% of
cases) saw more pain than they expected, whereas 60 %
reported an incidence of 6-20% unexpected postoperative
pain. Seven per cent had a high incidence (21-80%) of unex-
pected pain in their patients (Figure 1).

This unexpected pain is essentially unexplained in the
majority of cases, as half the respondents fail to find a cause
more than 95% of the time. Thirty-three per cent sometimes
find a cause, and only 17% are satisfied that they mostly
find a cause for this postoperative pain (Figure 2).

Half the respondents seldom find unexpected postopera-
tive swelling to be a problem, but the other 50% do find
swelling to be more than they expected in between 6% and
20% of their cases (Figure 3).

Figure 1: Occurrence of unexpected pain after
TKR

Figure 2: Cause identified for unexpected
pain

Figure 3: Occurrence of unexpected swelling
post TKR

For postoperative pain and swelling, all surgeons 
use oral preparations, 80% use NSAIDs, 70% use IM

injections and 65% prefer IV opioid/PCA pumps
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Analysis of results
Comparative analysis with 2 x 2 tables and the Chi-squared
test of association were used. A p-value of <0.05 was con-
sidered to indicate statistical significance. For the purposes
of this study, respondents were divided into two groups:
those reporting a low incidence of unexpected pain, and
those reporting a relatively high incidence of unexpected
pain. A similar segmentation was performed for swelling.
Thus of the respondents:
• 21 (33%) reported a low incidence of unexpected pain

in their patients (<5% of cases)
• 40 (66%) reported a higher incidence of unexpected

pain in their patients (>6% of cases)
• 32 (52%) reported a low incidence of unexpected

swelling (<5% of cases)
• 29 (48%) reported a higher incidence of unexpected

swelling (>6% of cases).
The data was analysed for trends or significant differences
between the groups with respect to demographics, surgical
techniques and other peri-operative variables. 

Less experienced surgeons reported a higher incidence of
unexpected pain: those who performed fewer than 20 cases
per year (76%) vs those who performed more than 100
cases per year (22%) (p<0.05). Similarly, of those who had
<10 years experience, 90% reported unexpected pain vs
53% of those who had >10 years experience (p<0.05)
(Figure 4). This association was statistically significant.

The surgeons who took longer to complete a TKR also
reported a higher incidence of unexpected pain: 80% of
surgeons who took longer than 90 minutes were in the
group with a higher incidence of unexpected pain
(p>0.05) (Figure 5).

The surgeons who used a VAS scoring system for pain
assessment reported a higher incidence of unexpected pain
from their patients: 86% vs 60% of those only using clinical
estimates (p>0.05) (Figure 6).

Suggested causes for unexplained pain are recorded in
Figure 7, with retained haematoma considered the most
likely.

The surgeons whose patients had a relatively high inci-
dence of unexpected pain also reported a higher incidence
of unexpected swelling (87%), i.e. more often than not a
higher incidence of unexpected pain is associated with more
(unsuspected) swelling. Fifty-nine per cent of those who
reported a low incidence of pain also had a low incidence of
swelling (p<0.05) (Figure 8).

A result which is somewhat counter-intuitive is the fact
that swelling was not seen to be as much of a problem for
the inexperienced surgeons as for the experienced surgeons.
Only 29% of surgeons doing <20 cases/year were in the
group reporting a higher incidence of swelling, but 78% of
those doing >100 cases/year were in that group (p<0.05). 

The surgeons who did not use drains also reported a
higher incidence of pain: 86% vs 63% were in the high
incidence group (p>0.2). This group of surgeons also
reported more swelling (71% vs 44%) (Figure 9).

Figure 4: Reported occurrence of higher 
frequency of unexpected pain relating to 
surgeon experience

Figure 5: Surgical time related to higher 
frequency of unexpected postoperative pain

Figure 6: Incidence of higher frequency of
pain related to evaluation of pain

Less experienced surgeons reported a higher 
incidence of unexpected pain and surgeons who 

took longer to complete a TKR also reported a 
higher incidence of unexpected pain
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Ninety per cent of those who used local peri-articular
injections with a ‘cocktail’ of agents were in the higher
incidence group of reported unexpected pain. This is a
notable deviation, although not statistically significant, as
no other analgesic regimens differed from the average
response of 33% (low pain incidence) vs 66% (higher
pain incidence) (Figure 10).

For all the other parameters investigated there were no
marked positive or negative deviations from the mean to
warrant further evaluation or discussion.

Discussion
As this survey shows, TKR surgery is not without unex-
plained problems. While the assessment of symptoms is
mostly subjective, all surgeons, to a greater or lesser degree,
were surprised by the amount of pain or swelling which they
did not expect to encounter after the procedure. 

Less experienced surgeons report a higher incidence of
unexpected pain when compared to more experienced
surgeons. While this is most likely due to the fact that they
have not yet recognised that this procedure evokes more
pain than they expect, it is possible that their surgical
experience may play a role, although there was no differ-
ence in lengths of theatre time between the two groups.

The more-experienced surgeons report a higher inci-
dence of unexpected swelling when compared to the inex-
perienced surgeons. This may reflect a greater awareness
for excessive postoperative swelling, or it may represent a
difference in the level of expectation between these two
groups of surgeons.

In general, the local tissue response is proportional to
the degree of tissue trauma and is initiated by the clotting
cascade resulting in the migration of inflammatory cells
to the site of injury. Cytokines are the major mediators
and maintainers of the inflammatory response.8

Interleukin-1 (IL-1) and tumour necrosis factor-α (TNF-
α) are released by activated macrophages and monocytes
which stimulate release of IL-6 which is the main
cytokine responsible for the systemic changes known as
the acute-phase response. Cytokine levels are maximal at
24 hrs and remain elevated for 48–72 hrs.9,10

Postoperative swelling is a ‘normal’ occurrence due to
the inflammatory response to surgical trauma, but media-
tors should return to baseline levels by day 7. Swelling
does not always follow. This is probably due to gener-
alised tissue oedema, and impaired lymphatic and venous
drainage, but it may also be due to retained haematoma.

Figure 7: Reported possible causes for unexplained pain

Figure 8: Incidence of both pain and swelling

Figure 10: Analgesic use with respect to
reported frequency of unexplained pain

Figure 9: Influence of drains on reported
higher frequency of unexpected pain and
swelling
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Wound drainage is very popular despite several studies
showing no difference in outcomes whether or not drains
are used.11-14 This current study suggests that those who
use drains have a lower perceived incidence of pain and
swelling in their patients. Tourniquets have also not been
shown to have a proven beneficial outcome,15-17 and yet
90% of respondents use them routinely. 

Excessive postoperative pain inhibits motion leading to
intra-articular and periarticular adhesions which in turn lead
to an inflammatory reaction and more pain. Heuleu and
Neyret18 reported that, with proper pain control, the inci-
dence of manipulation after TKR decreased from 9% to 1%. 

Acute pain results from mechanically-, chemically- and
thermally-induced damage to tissue integrity. Skin, cap-
sule, synovium and bone nociceptors are all activated in
response to noxious stimuli, and lead to neurotransmitter
release in dorsal horn nuclei of the spinal cord, and relay
information via the thalamus to the cerebral cortex.19,20

The understanding of the mechanisms of pain is becoming
clearer, and more emphasis is being placed upon pre-emp-
tive and multimodal analgesia with the focus on local and
regional techniques. Multimodal analgesia addresses multi-
ple mechanisms of pain, and has been shown to decrease
requirements and side effects of individual agents.21,22

Local ‘cocktail’ injections are gaining in popularity and
are being used to good effect in New York by Ranawat et
al.23 This current study showed that surgeons who identified
pain as a postoperative problem more frequently employed
this modality. Although not interrogated by the question-
naire, it is likely that these surgeons employ this technique
because of their increased awareness for the need to obtain
better pain control in the postoperative period.

It has been shown in reports that unexplained pain varies
from 4% to 18% at 6 months. Elson and Brenkel7 evaluat-
ed their series of 622 TKRs and found an incidence of 4%
unexplained pain at 6 months. They report that half of
these patients recovered over the subsequent 5 years, and
that surgery for unexplained pain had a poor outcome.

Brander et al.24 show that of the patients with significant
pre-operative pain (72%), almost one-quarter (22.6%)
still had excessive pain by 3 months, which reduced to
18.4% at six months postoperatively. However at 12
months, one in eight patients (13%) still has unexplained
pain. After 5 years, while nearly all of these patients were
satisfied; 5% still had unexplained pain.25

Perhaps such discrepant reporting, from the incidences
reported in Table I, is due to the lack of a standardised
scoring system or inadequate assessment of patients’ pain,
swelling and function. In our survey less than a quarter of
surgeons currently attempt to assess pain using a validat-
ed system, such as the VAS. When the VAS was used,
these surgeons reported a higher level of unexpected pain
in their patients compared to the subjective group, per-
haps demonstrating that the more one measures an out-
come, the higher the reported incidence of that outcome –
the classic ‘Hawthorn effect’!

Similarly, only 28% of reporting surgeons objectively
measure postoperative swelling with a tape-measure –
the remainder being subjective assessments. A more
accurate, reliable, reproducible method for evaluating
postop swelling is required, but no suggestions were
forthcoming from this questionnaire. Tape measures are
often inaccurate and operator-dependent. Water vol-
umetry is the gold standard, although its use is imprac-
tical in the postoperative setting.26 An opto-electric
device, the ‘peropter’ has been shown to be comparable,
and laser scanning and bio-electrical impedance meters
have been used but are not readily available.27 

The definition of stiffness varies. An acceptable flex-
ion range may be 75° for one report, yet 95° for anoth-
er. Flexion to 90° seems to be the most commonly
recognised limit of acceptability.1-6 Unfortunately, due
to limitations in the questionnaire design, the correla-
tion between swelling and stiffness could not be made
from the data obtained from this study. 

Stiffness may be due to a mechanical restraint resulting
from imperfect surgical techniques, component malposi-
tioning, or soft tissue constraint. It may be due to muscle
tightness from prolonged disuse, or muscle inhibition
from painful stimuli. It may be due to intra-capsular adhe-
sions and fibrous band formation (Table II).3-5,29-32 

Manipulation is an effective form of management for
the stiff TKR, although care needs to be taken not to
rupture the patella tendon or cause a fracture. Both
Daluga et al.33 and Yercan et al.5 have shown that an ear-
lier manipulation under anaesthesia (MUA), less than 3
weeks postoperatively, yields better results in the long-
term than those done between 3 weeks and 3 months.
Sixty per cent of respondents reported performing an
MUA before 6 weeks. Twenty-five per cent preferred to
wait 3 months. There was no difference between these
groups with respect to the reported occurrence of pain
and swelling.

The results of this survey show a marked variation in
peri-operative management options among surgeons, as
is demonstrated by the differing responses with respect
to analgesic regimens, thrombo-embolic schedules, and
rehabilitation programmes.

Many questions, including the following, are raised by
the findings of this study. In the uncomplicated TKR
how much pain and swelling and stiffness should one
expect? When does pain and swelling subside? At what
rate should the range of motion return? How frequently
can a cause simply not be found despite rigorous and
exhaustive investigation? When we can’t explain it,
what is causing it? 

Manipulation is an effective form of management 
for the stiff TKR, although care needs to be taken 

not to rupture the patella tendon or cause a fracture
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Survey limitations
The low rate of returned questionnaires (22%) weakens
the power of this study; however, one third of the Knee
Society members approached did complete question-
naires. The reluctance to complete forms, difficulties with
the online Excel familiarity and ‘too many questions’ are
possible reasons for this occurrence.

While the investigators were not ‘blind’ to respondents’
names – leading to possible concerns around
prejudice/bias – this information was not used for com-
parison of individual surgeons, and did not alter the inter-
pretation of results. 

With the benefit of hindsight some additional questions,
in particular relating to stiffness and its relationship with
pain, would have been added. Also, the temporal occur-
rence of these complications was not adequately delineat-
ed, with perhaps an overlap in interpretation of questions.

Conclusions
From this survey of South African surgeons of varying
degrees of experience, perspectives around the prevalence
and potential causes of unexpected pain, swelling and
stiffness after total knee replacement procedures, it seems
evident that:

• Unexpected pain and corresponding swelling and
stiffness are indeed a problem, and not uncommon.
More often than not such pain and swelling cannot
readily be explained. 

• Less experienced surgeons – whether in years or num-
ber of TKR operations performed each year – report
higher incidences of unexpected pain. However, more
experienced surgeons had greater awareness of unex-
pected swelling.

• Reduced levels of unexpected pain and swelling are
reported by surgeons who use drains, and have short-
er surgical procedure times.

• Surgeons employing the ‘local cocktail injection’
technique report a higher incidence of unexpected
pain than those who do not.

• Among those employing objective quantitative evalu-
ation methods (such as the VAS or a measuring tape)
a higher incidence of unexpected pain and swelling
are reported.

• Current reported operation and peri-operative 
interventions vary widely making interpretation 
difficult.

Common articular causes of pain Causes of stiffness
Infection Pre-operative stiffness
Prosthetic loosening History of previous surgery
Instability Excessive pain
Component failure Poor patient motivation
Patello-femoral disorders Reflex sympathetic dystrophy
Peri-prosthetic osteolysis Heterotopic ossification

Common non-articular causes of pain PCL tightness
Hip disease Instability
Spine disease Peripheral obesity
Vascular disease Technical error
Tendonitis/bursitis Anteriorly shaped femoral cuts
Reflex sympathetic dystrophy Improper component position
Psychological illness Oversized components

Less common causes of pain Patello-femoral dysfunction
Patella clunk syndrome Patella baja
Lateral patella facet syndrome Joint line mismatch
Soft-tissue impingement syndromes Overstuffing
Fabellar impingement Osteophytes
Popliteus tendon dysfunction
Tibial component overhang
Heterotopic ossification
Recurrent haemarthrosis
Particulate-induced synovitis
Cutaneous neuroma

Table II: Possible causes of pain and stiffness after knee replacement surgery
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