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Mountain Sickness

ACUTE SEVERE MOUNTAIN SICKNESS
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Abstract
Objective: To corroborate the clinical features of acute severe mountain sickness with ophthalmologic, electrocardiographic and radiological features.

Design: This was a prospective observational study and included patients transferred from a high altitude location with a presumptive diagnosis of acute severe mountain sickness. 

Place and Duration of Study: Field Hospital Goma & District Headquarter Hospital Skardu from Apr 1986 to Apr 1988.

Patients and Methods: 43 patients suffering from Acute Severe Mountain Sickness transferred from high altitude were evaluated with detail history, examination, fundoscopy, electrocardiography and Chest radiography along with routine blood biochemistry. 

Results: Most of the patients presented with dysponoea 41 (95.35%) and cough 35 (81.3%). Headache was present in 31 (72.6%). Common clinical signs were tachypnoea in 34 (79.7%), tachycardia in 26 (60.47%), bilateral lung crepitation 35 (81.39%), retinal heamorrhages in 14 (32.56%). ECG changes in the form of T wave inversions were observed in 74.42% and right axis deviation was seen in 10 (23 .25%). Radiologically 11 (25.58%) had gross pulmonary edema and 12 (27.9%) had hilar congestion. 

Conclusion: This study was different from the previous studies because almost half of the subjects i.e. 20 (46.51%) were residents of locales with an altitude greater then 3800 feet. It defines that acute severe mountain sickness is not only characterized by symptoms and signs but also includes fundoscopic, electrocardiographic and radiological features.               
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Introduction

Acute mountain sickness is defined by the presence of a definite symptom complex in individuals reaching at a high altitude. Spectrum of illness varies from mild to severe and is inclusive of both high altitude cerebral edema (HACE) and high altitude pulmonary edema (HAPE).

Since 1984 there has been a sharp rise in the number of patients with effects of high altitude in Pakistan. Although mountaineers are better trained and acclimatized to face the adverse weather conditions yet a number of patients are admitted to field hospitals with acute severe mountain sickness. Their appropriate evaluation and management is a skill sorely needed by medical professionals at all levels in the medical service.

Aims and Objective
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The aim of the study was to find out clinical features of acute severe mountain sickness with clinical, fundoscopic, electrocardiographic and radiological correlation in our volunteers visiting high mountainous areas. The ultimate aim being, better recognition and early appropriate treatment of the entity.

PATIENTS and Method

This was a prospective observational study and included patients transferred from Northern Areas to a field hospital, in Goma Siachen and DHQ Hospital Skardu. Patients who presented to regimental medical officers with symptoms suggestive of acute severe mountain sickness were examined; triaged and suspected cases were evacuated to a field hospital situated at a lower altitude of 11000 feet or DHQ Hospital (District Headquarter Hospital) Skardu at an altitude of 7,800 feet. History, clinical examination and emergency treatments were started by the local Medical Officers. Detailed history, thorough physical examination, basic investigations, Blood CP, Urine RE, Urea and Electrolytes, ophthalmoscopy, ECG, and chest X-Rays were carried out at base hospital.

Results

In this study there were 39(90.70%) patients from the lower socioeconomic class and 4(9.3%) patients from higher socioeconomic class. This indicates, relative numbers of individuals deployed in that area. Better education, health, acclimatization and limited exertion in case of subjects belonging to higher socioeconomic class may have a role in lesser number of patients in this group. Most of the patients were in third decade 38(88.37%) (table-1).

Majority of patients 30(69.76%) were received from heights above 16000 feet. About half of the patients were resident of Gilgit and above (3800 feet).  9(20.93%) were smoker, 13(30.23%) were doing portering when they developed acute severe mountain sickness. Most of these patients stayed at the respective heights for one to two months when they developed acute severe mountain sickness.

Most of these patients presented with cough especially nocturnal 35(81.39%), haemoptysis 21(48.84%), dyspnoea / orthopnoea 41(95.35%), chest pain pleuritic / tightness 32(74.42%), headache occipital or diffuse 31(72.09), dizziness, ataxia 12(27.9%), insomnia 12(27.9%) and palpitation 9(20.98%). Other symptoms included weakness, confusion, drowsiness, oliguria, swelling of face & feet, blurring of visions and aches & pains.

Common clinical signs were tachypnoea 34(79.07%), tachycardia 26(60.47%), bilateral crepitations in lungs 35(81.39%), hypotension 10(23.26%) and odema of feet & face 1(2.33%). Fundoscopic examination revealed retinal haemorrhage in 14(32.56%), congestion in 1(2.33%) and was normal in 19(44.19%). Electrocardiographic changes most common were T wave inversion in 32(74.42%) in chest leads, right axis deviation in 32(23.25%) and normal in 32(23.25%) of patients.

Radiological findings most common were hilar congestion 12(27.9%), pulmonary oedema 11(25.58%). In management most important steps were descent and oxygen therapy. 10(23.25%) received steroids, 27(62.79%) received diuretic, 7(16.28%) received theophylline and 7(16.28%) were given antibiotic course.

All these patients were further evaluated at Military Hospital Rawalpindi Pulmonology Department and AFIC. They were recommended to avoid re-ascent beyond certain height ceilings.
Discussion
Acute mountain sickness is defined by the presence of definite symptom complex in persons after ascent to high attitude. It is wide spectrum of illness from mild to severe. It is a multifactorial disease. Severe acute mountain sickness means the presence of pulmonary oedema or cerebral oedema. The clinical features of acute severe mountain sickness are described as  headache, anorexia, nausea, vomiting, insomnia, dizziness, lassitude or fatigue, decreased performance, dry cough, dyspnoea  or  orthopnoea, haemoptysis, cyanosis, tachypnoea, tachycardia, pulmonary rales, disorientation, ataxia, coma, papillodema and retinal haemorhage (a common incidental finding). Rare features of cranial nerve palsies and seizures are reported [1-5].
Pathogenesis includes environmental factors (rapid ascent, cold, exercise, viral infections). Inherent characteristics (blunted hypoxic ventilatory response, brisk hypoxic pulmonary vascular response, genetic determinants, decreased nitric oxide synthesis, increased sympathetic tone) resulting into lack of acclimatization accentuated alveolar hypoxia, accentuated pulmonary hypertension mechanical stress on endothelium, vulnerable endothelium and, fluid leak  inflammatory mediators,  decreased clearance of sodium and water from the lungs , interstitial and alveolar high altitude pulmonary oedema . Hypoxia  elicits vasodilatation of brain tissue impaired cerebral autoregulation, elevated cerebral capillary pressure and altered blood brain barriers contribute to brain oedema formation [4,6,7]. Thrombohaemorrhagic and myocardial ischaemia has been reported in fatal cases [8]. Our study differs from the previous studies [1-3] in that it was carried out in acclimatized subjects including 46% residents of heights above 3800 ft. Occurrence of acute servere mountain sickness took place at least one week after arrival at the site of deployment. Most of them performed patrolling duties, 30.23% performed portering duties for hours at these heights. 

Clinical features mostly resembled with patients included in studies [1-3,8] and described in literature reviews [4-7,19] these are mostly breathlessness, chestpain, cough haemoptysis, headache, anorexia, nausea. In our study tachypnoea, tachycardia and basal rales were present in 60 – 80 % of cases similar to studies [1-3]. Houston showed 22 to 24% moist lungs out of 648-743 climbers in his studies 1972 and 1973 studies [1,9]. Retinal haemorrhages occurred in 32.56% of our patients comparable to studies of rennie and morissery reporting the incidence of 33% and 36% cited by Hackett [1]. In our study retinal haemorrhage accompanied pulmonary oedema i.e severe mountain sikness. Retinal vascular dysregulation maybe a sign of poor acclimatization and apredictor of more serious high altitude cerebral and pulmonary oedema [10].
ECG changes were noted in 74.42% of cases of acute Severe Mountain Sickness. These included right axis deviation, T wave inversion (from V1,-5) and tachycardia. Right axis deviation was present in 23.25% of cases, less than reported by chaudhary M.A 1994 (44.4%) [11]. Right axis deviation and T. wave inversion in right precordial leads were also noted by kartliner [12]. In a study by Nuri in 1988 tachycardia was seen in 89% and right axis deviation in 78% of cases were the commonest changes. They also recorded R.wave in V1-2 and S. wave in V5-6 in 33% cases [13]. In our study- T wave inversion was present in 74.42% compared to 100% in study by Anand [14]. In that study ECG changes in most cases regressed in 8 weeks. In our study prolonged follow up was not possible. In 23.26% cases of acute severe mountain sickness ECGs were normal [15]. In our study radiological findings in acute severe mountain sickness included hilar congestion in 27.91% cases and pulmonary oedema (bilateral scattered fluffy opacities) in 25.58% of cases.

In 18.6% of cases no abnormality could be found at the time patients were X-Rayed.  It is comparable to recent study by Triq MM 2004 [16]. Including radiologically mild, moderate and severe cases. Vock P has described extensive radiographic findings accompanied by discrete pulmonary rales and chest radiography proved valuable in detecting HAPE in subjects with normal findings of lungs auscultation [17]. Magnetic Resonance imaging is useful in the diagnosis of HACE [18].

Conclusion
This study shows that causes of acute mountain sickness in an individual are multiple; not only rapid ascent, but exertion at high altitude, extreme cold, and individual response to hypobaric oxygen all possibly play a role. Acute severe mountain sickness in not only characterized by symptoms and signs but also includes fundoscopic, electro cardio graphic and radiological features. Soldiers returning from high attitude with symptoms signs of acute mountain sickness, fundoscopy ECG and CXR must be done to find out features of severe subclinical disease and to prevent acute severe mountain sickness on redeployment after a period of casual leave. This can prevent potentially fatal outcome. 
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Table-1:	Acute severe mountain sickness demographic features.





Age Group�
Patients�
Residents of Gilgit or Higher Altitudes�
Residents of Punjab or Lower Altitudes �
�
20-25�
22�
19�
3�
�
26-30�
16�
12�
4�
�
31-35�
1�
0�
1�
�
36-40�
0�
0�
0�
�
41 or >�
4�
4�
0�
�
Total �
43�
35�
8�
�
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Fig. 1:	Number of cases at different heights.
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		Height at Which Accident Occurred		Number Of Patients Involved		Percentage

		10,000-15,000		1		2.33%

		15,000-16,000		0		0%

		16,000-17,000		4		9.30%

		17,000-18,000		10		23.26%

		18,000-19,000		20		46.51%

		19,000-20,000		2		4.65%

		20,000 feet and above		6		13.95%
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