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Abstract

Visit to high altitude with its hypoxic hypobaric environment poses various physiological and biochemical challenges to a
human body. If the body is not able to cope up to this changed environment, it leads to various maladies of high altitude like
high altitude cerebral oedema, high altitude pulmonary oedema and spontaneous vascular thrombosis. There are reports of
high altitude—induced deep venous thrombosis, pulmonary embolism, mesenteric ischemia etc. We report a unique case of
high altitude—induced testicular infarct in a previously healthy individual after a brief stay at the high-altitude region Ladakh.
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Introduction

For several years, Ladakh is an inhabited hostile terrain. This
high-altitude region has a stressful environment consisting
of hypobaric hypoxia, low temperature, strong dry and chilly
wind and strong ultraviolet radiation which poses challenge
to the visitors from low altitude. These factors result in vari-
ous physiological and biochemical stress to the human body.
And in an effort to maintain the homeostasis in the body,
various adaptive changes occur. If adaptive responses are
inadequate, the visitors are subjected to various high alti-
tude-related maladies [1].One such condition is arterial and
venous thrombosis. Thrombogenic effect of high altitude is
not well known amongst low Landers. With Ladakh becom-
ing a popular tourist destination, our paper is an effort to
throw light about this condition.

Case Report (Figs. 1 and 2)

A 26-year-old male originally hailing from Jharkhand landed
at Leh (3500 m AMSL) in mid-April by air. He was hired
to work as labourer around the Indo China border, in the
Changthang region (4000 m AMSL). After 72 h at Leh for
acclimatisation, he along with his friends was relocated for
road building around the ALC. Whilst acclimatising, he
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showed no symptoms suggestive of high altitude cerebral
oedema and high altitude pulmonary oedema. Barring few
problems like sun burn, constipation and breathlessness dur-
ing exertion, no other acute problems were encountered for
initial 5 and half months. After 7 and half months of stay,
he developed dull aching pain in his left scrotum, which was
insidious in onset, continuous and partially relieved on tak-
ing rest and analgesics. He had no history of fever, burning
micturition, trauma or sexual contact or associated abdomi-
nal pain and nausea. After 1 week of persistent pain, he went
with the above symptoms to a primary health centre located
about 30 km away, where doctor diagnosed him as a case of
orchitis and put him on oral quinolones and anti-inflamma-
tory. Seven days after, he was referred to a district hospital
at Leh for persistence of symptoms. His urine examination
done at the primary health centre showed 2-3 pus cells.

On arrival at our hospital, he complained of persistent,
continuous pain. His vitals were stable. The patient’s left
testis was firm to hard and tender on palpation. Since his ten-
derness increased on elevation, we suspected neglected tor-
sion testis. Ultrasound scrotum shows left testicular infarct
and no Doppler flow in the left testicular artery. His blood
investigation showed a haemoglobin of 19gm%, haematocrit
of 62.4% and mean platelet volume of 13.5 fl and D dimer
was moderately elevated. Prothrombin time was low (10.7 s).
And RT-PCR for SARS-CoV-2 was negative. Repeat urine
examination done showed 3—4 pus cell and no other signifi-
cant finding.

The patient was posted for orchidectomy under spi-
nal anaesthesia, no torsion was noted, and the testis and
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Fig. 1 Ultrasound image showing left testis with ill-defined hypo
echoic area and left hydrocele with minimal vascularity only around
mediastinum testis

Fig.2 Pre-operative image of gangrenous and enlarged testis and
epididymis

epididymis were gangrenous. Orchidectomy was done and in
post-operative period the patient was put on LMW heparin.
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The post-operative period was uneventful and the patient
was put on aspirin and oral anticoagulant in view of poly-
cythemia and deranged prothrombin time assay, and was
advised to refrain from going back to Changthang and other
higher altitude places. Post-operatively, preliminary Doppler
ultrasound of abdominal vessels was normal. Patient was
doing well at 1 week and month follow-up.

Discussion

Thrombogenic nature of high altitude is a known entity but
still needs a lot of systematic study and research [2]. Both
arterial and venous thrombosis occur at high altitude. Thirty
times increased risk of spontaneous vascular thrombosis
amongst soldier stationed at high altitude has been reported
[3].Various theories have been suggested for the possible
cause. As report and seen in our case of erythrocytosis,
elevated platelet level and increased platelet activation and
raised fibrinogen level along with hypoxia and dehydration
create a thrombotic milieu [4]. Chohan et al. reported that
hypercoagulability on arrival at high altitude is evidenced by
increased platelet count, factor X and XII level [5]. Though
both arterial and venous systems are affected, there are more
studies on venous thrombosis [6, 7]. Arterial thrombosis has
been reported in studies in the form of stroke and pulmo-
nary infarct [8]. There is a report of thrombosis in the aorta
with limb ischemia, and multifocal arterial thrombosis in
pulmonary artery and superior mesenteric artery [9]. Using
various search engines, we could only find cases reporting
about thrombosis in pampiniform plexuses in patients with
underlying thrombophilia due to various causes, but no case
report of isolated thrombosis in testicular artery due to high
altitude has been reported. On follow-up after 1 month, the
patient was doing well.

An interesting study on mechanism of cellular and
molecular changes which occur in high altitude—exposed
testis suggested that if compensatory mechanism like in
neoangiogenesis increased erythropoietic production under
the influence of hypoxia-induced factor, and if hypobaric
hypoxia continues, it results in oxidative heat stress with
resultant production of reactive oxygen and nitrogen species,
leading to enzymatic activation and apoptosis and testicular
injury [10].

Studies on the effect of high altitude on humans are diffi-
cult and negligible making the management of such case dif-
ficult. A positive study in this direction suggested that such
testicular damage at high altitude was mediated by serotonin,
whose level was seen to increase as early as after 4 days of
exposure to high altitude, and also experimentally testicular
damage could be prevented in rats by previous administra-
tion of serotonin antagonist cyproheptadine [11].
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Conclusion

Since there is no single diagnostic test for these vascular
events, it requires high suspicion and greater awareness
on the part of clinician to detect the case at earliest. Slow
ascend, avoiding vigorous exercises, maintaining good
hydration, avoiding alcohol and picking up any predispos-
ing genetic factor before induction can save life, limbs and
gonads as in our case.
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