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ABSTRACT

Injuries occurring in the remote environment present particular challenges to healthcare professionals,
and decisions need to be carefully made on an individual basis. This report describes the successful
management of a patella fracture sustained on the Subantarctic island of South Georgia. A 36-year-old
boating officer presented to the island surgery after sustaining an isolated closed injury to his left knee. On
physical examination there was a large effusion palpable within the joint, and on subsequent radiography
an undisplaced transverse fracture of the patella was apparent. The patient had an intact and competent
extensor mechanism, and fulfilled indications for non-operative management. His clinical case was di-
scussed with supervising consultants at the British Antarctic Survey Medical Unit in the United Kingdom,
and radiographs forwarded electronically for an orthopaedic review. The decision was made to undertake
medical evacuation of the patient. There were additional environmental factors to be considered in this
situation. The terrain on South Georgia is rugged and unforgiving, there is a risk of injury posed by the local
fauna (Arctocephalus gazella) during summer months, and emergency evacuation from the base would
be difficult for any person with restricted mobility. A planned retrieval enabled our patient to continue
rehabilitation and physiotherapy in the preferrential setting of his home country, without causing undue

delay in time taken returning to work in this remote location.
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INTRODUCTION

Injuries occurring in the remote environment present
particular challenges to healthcare professionals, and deci-
sions need to be carefully made on a individual basis. This
report describes the successful management of a patella
fracture sustained on the island of South Georgia, an isolat-
ed mountainous archipelago surrounded by the cold seas
of the South Atlantic (Fig. 1).

South Georgia is a British Overseas Territory inde-
pendently governed by the Government of South Geor-
gia and the South Sandwich Islands (GSGSSI), although
it does not have a permanent population. There is no
airstrip, and its location is over 600 nautical miles from
the nearest dedicated hospital on the Falkland Islands.
All transport to and from the country is via the sea,
a voyage usually taking between three to five days. The
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British Antarctic Survey (BAS) maintain a permanent
presence at King Edward Point (KEP) Research Station,
employing seven staff to provide boating and fisheries
science support to GSGSSI officers. In the austral summer
there may be 35 personnel working on the island, but in
the winter this number drops down to only 9.

Due to the remote location, hazardous environment and
potential need for search-and-rescue, a doctor is recruited
annually to provide continuous medical support and training
to all those present at KEP. These medical officers under-
take a six-month preparatory period before deployment,
including ‘crash courses’ in basic dentistry, physiotherapy
and radiography. The island surgery is equipped with a ru-
dimentary X-ray machine, and limited range of point-of-care
diagnostic tests. Telemedicine support is provided 24/7 by
British Antarctic Survey Medical Unit (BASMU) emergency
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Figure 1. Location of South Georgia and route of evacuation.
Image courtesy of the British Antarctic Survey Mapping and
Geographic Information Centre helpdesk

physicians operating from within Derriford Hospital, a major
trauma centre in the South-West region of England.

CASE REPORT

A 36-year-old boating officer presented to the island
surgery after sustaining an isolated closed injury to his left
knee. He had tripped over an exposed winch cable in the
boatshed that morning, and landed directly onto his left
patella with the joint in a flexed position. He was able to
bear weight immediately, albeit with pain, and so did not
attend until later that afternoon having taking simple oral
analgesia. The patient had no significant past medical his-
tory and was on no regular medications.

On physical examination there was a large effusion
palpable within the knee joint, and an area of localised
tenderness elicited over the superior pole of the patella.
The patient was able to actively straight-leg raise and had
a clinically intact extensor mechanism. Full range of move-
ment was preserved within the knee, hip and ankle joints.
Given the isolated patella tenderness a plain radiograph
was indicated [1]. Unfortunately there was no darkroom
available on the island during the initial consultation, as
a construction team were undertaking repairs to the building.
The patient was therefore advised to rest, elevate the limb,
and take regular analgesia until this investigation could be

Figure 2. Lateral radiograph of the left knee, taken at the island
surgery

undertaken. During the subsequent 24-h period a red light
was installed in the bathroom adjacent to the island surgery.
The patient returned the next day, when anteroposterior
and lateral radiographs were taken. After the chemical de-
veloping process was complete, an undisplaced transverse
fracture of the patella was apparent (Fig. 2). The patient was
placed into a fixed extension brace, provided crutches, and
advised to continue partial weight-bearing.

His clinical case was discussed with the supervising
consultants at BASMU in the United Kingdom, and the radio-
graphs forwarded electronically for an orthopaedic review.
The decision was made to undertake a medical evacuation
of the patient, for formal fracture clinic review and follow-up
in his home country. Ten days passed before the patient
could leave the island on the Royal Research Ship Ernest
Shackleton, which was the next vessel scheduled to depart
from South Georgia to Port Stanley on the Falkland Islands.
From here, it was a further 3 day wait and 48 h flight transit
time before the patient finally arrived home. He was seen
the next day in a local orthopaedic clinic, 25 days after his
original injury, where the plan to continue with non-operative
treatment was made.

The patient made an uneventful recovery, continuing
treatment in a fixed extension brace initially, receiving reg-
ular physiotherapy input. Six weeks after his orthopaedic
clinic attendance he was declared fit to return to work.
He finally arrived back to South Georgia 97 days after his
accident (Fig. 3). He was able to immediately resume his
normal duties as a boating officer, but still persevered with
regular exercises and daily physiotherapy routines. It took
an additional month before the patient regained quadriceps
muscle strength to a level he was satisfied could adequately
handle the South Georgian terrain. Five months after the
fracture, he successfully summitted Stenhouse Peak. This
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Figure 3. Timeframe of events

is one of the more challenging ascents within the field travel
area, accessible only via a steep climb over loose scree.

DISCUSSION

Fractured patellae are relatively common following trau-
ma, representing an estimated 1% of all fracture clinic atten-
dances. In the largest recorded case series of 422 patella
fractures, non-operative management was the treatment
of choice in 68% of patients [2]. This study reported poor
outcomes in just 1% of their non-operative cohort, after
a mean follow-up period of 8.9 years. It also highlighted that
91% of non-surgically treated patients immobilised in plaster
cast had returned to work at 4 months post-injury. Current
evidence suggests that non-operative management is indi-
cated for patella fractures when the extensor mechanism
is intact and competent, there is less than 3 mm of fracture
displacement, and less than 2 mm of articular incongruity.
The use of an extension brace with partial weight-bearing as
tolerated is an acceptable alternative to cylinder casting [3].

Fulfilling the above criteria, it is conceivable that our
patient may have continued successfully with non-operative
management whilst remaining on South Georgia. Ongoing
telemedicine support could have been provided, including
physiotherapy instructions and advice on repeat imaging.
This would have saved considerable logistical costs to the
employer. It may also be the best option available should
such an injury occur at an Antarctic research station in the
austral winter, when logistical support is scarce. A review
of injuries sustained at Maquarie Island, an Australian re-
search station at the same latitude to South Georgia (54 deg-
rees South), reported just 2 lower limb fractures occurring
during a 10-year study period [4]. These were both closed
fractures to lateral malleoli, and were similarly managed
after reduction and plaster immobilisation without neces-
sitating patient evacuation to another facility.

However, there were additional environmental factors
to be considered in this case. Firstly, the terrain on South
Georgia is rugged and unforgiving. There are no tarmac
roads or pavements, and the most commonly encountered
surface underfoot at KEP is loose shale. To mobilise for an
extended period using cruches would be challenging to say
the least. Any subsequent trip or stumble could result in
patella fracture displacement, or another form of physical
injury, rendering further non-operative treatment an unvi-
able option. The Maquarie Island study highlighted that 13%
of all medical consultations recorded were for knee and
ankle injuries, and describes the terrain on the island as
being ‘steep, slippery and unstable’. This statement could
equally be applied to South Georgia.

Secondly, Homo sapiens are also not the only mammals
to occupy the island shores during the summer months. The
Antarctic fur seal (Arctocephalus gazella) is a frequent visitor
tothe surrounding beaches, with populations peaking between
November to April during the breeding season [5]. Unfortunate-
ly this co-incided perfectly with our patient’s injury and reha-
bilitation period. Over the austral summer male fur seals may
aggressively defend any intrusion into their territory, and often
claim parts of KEP research station in an attempt to secure
a harem. Fur seals are agile on land, and seal bites to humans
have been reported on several occasions, including one attack
in 2015 that required medical evacuation to the Falkland
Islands [6, 7]. In these circumstances it would be difficult for
a person with limited mobility to escape from further harm.

Finally, the South Sandwich Trench poses a potential
hazard to South Georgia and the South Sandwich Islands in
the form of tsunami, according to the Council of Managers of
National Antarctic Programmes [8]. The risk of occurrence in
this region has not been quantified, but is sufficiently high to
have warranted the GSGSSI to construct a tsunami shelter
in 2008 on highground above a nearby whaling station.
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The entire base was rapidly evacuated with little warning
in the early hours of May 2013, following an earthquake in
the South Atlantic. To ascend quickly from danger, a steep
scree slope above the research station needs to be climbed
in accordance with the base major incident plan. This route
is unlikely to be possible for an injured party given the type
of terrain encountered, and so the evacuation of persons
with restricted mobility appears to be the only method of
mitigating this risk.

CONCLUSIONS
This case highlights some unusual environmental fac-
tors that impacted on our management of a common injury,
in a seldom-reported part of the world. A planned retrieval
enabled our patient to start rehabilitation and physiotherapy
in a preferential setting, without causing undue delay in time
taken returning to work in this remote location.
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