
Masseter spasm has been implicated as an early indicator
of susceptibility to malignant hyperthermia. Other markers
for malignant hyperthermia include hyperpyrexia, increased
end tidal CO2, generalised rigidity, autonomic instability, and
rhabdomyolysis. The exact incidence of patients who develop
masseter spasm and actually go on to develop malignant
hyperthermia is unknown. An incidence as high as 50% has
been reported in children, but some authors believe that this
may be due to overreporting.3 11 The incidence of malignant
hyperthermia is unknown in adults with masseter spasm,
although isolated masseter spasm is not pathognomonic for
malignant hyperthermia.12 Although not given to our patient,
the treatment for malignant hyperthermia is dantrolene
1 mg/kg administered intravenously. This may be repeated
until symptoms resolve or a maximum dose of 10 mg/kg is
reached.
Did malignant hyperthermia cause our patient’s masseter

spasm? We do not think so. The patient did not develop
generalised rigidity, nor did he develop increased end tidal
CO2 based on repeat blood gases. His creatinine phospho-
kinase never rose above 100 IU/l and he did not develop
myoglobinuria. A repeat rectal temperature approximately
30 minutes after masseter spasm was 38 C̊ (100.4 F̊). It has
been recommended that patients who develop masseter
spasm undergo muscle biopsy for evaluation of potential
susceptibility to malignant hyperthermia. We did not take a
muscle biopsy from our patient, however, his family was
extensively questioned and there was no family history of
anaesthetic reactions. His grown children were advised to
have biopsies done to determine if they were susceptible to
malignant hyperthermia.
Many lessons can be learned from this case report. First

and foremost, succinylcholine has many adverse effects that
must be anticipated. Secondly, a patient’s external anatomy
should not be entirely relied upon as an indicator of the ease
of intubation as many other factors such as medication side
effects can contribute to a failed airway. Finally, dantrolene
administration should be considered if masseter spasm is
encountered after succinylcholine as this may signal the
development of malignant hyperthermia.

SUMMARY
Succinylcholine is the neuromuscular blocking agent of
choice in rapid sequence intubation due to its rapid onset

of action and relatively rapid return of muscle tone.13

Emergency physicians need to be aware of the significant
adverse side effects of succinylcholine and must be prepared
to deal with them, including the potential for masseter spasm
and malignant hyperthermia.
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Bleeding due to a medicinal leech bite
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This paper reports a case of prolonged bleeding following
application of leeches to treat chronic pain. The paper
discusses the characteristics of the wounds and possible
complication of prolonged bleeding following medicinal leech
application. The principles of treatment are also described.

B
oth doctors and lay health practitioners use leeches of
the phylum Annelida for therapeutic purposes in
many countries worldwide. The medicinal leech, Hirudo

medicinalis, is used for bloodletting and pain relief in
traditional folk medicine, as well as by doctors to maintain
local circulation after reimplantation, flap repairs, and
breast and thoracic wall reconstructions. Complications
related to leech bites are not commonly seen in emergency
departments (ED). To date, only one patient with bleeding
secondary to a leech bite, who received advice from an ED by
phone, has been reported.1 Here we describe a patient who
presented to the ED with prolonged bleeding from a leech
bite, the first such report in the emergency medicine
literature.
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CASE REPORT
A 19 year old man presented to our ED complaining of
bleeding from both legs. He had applied leeches to both legs
at midnight to treat chronic leg pains of over a year’s
duration. After the leeches spontaneously detached, he
dressed his wounds and went to bed. When he woke up
three hours later, he saw bloody bandages. The exact time of
the onset of bleeding was unknown. As the bleeding did not
stop in spite of compression and wrapping with tight
bandages, he came to the ED at 8 45 am. He had no
remarkable medical history.
On physical examination, he appeared generally healthy, was

alert and oriented, and in no acute distress. Vital signs were as
follows: blood pressure 110/80 mm Hg, heart rate 92 beats per
minute, respiration rate 16 per minute, temperature 36 C̊.
Blood was oozing from two lacerations on his right leg, one
3 cm below and the other 4 cm medial to the tibial tuberosity.
The distance between them was 7 cm. In addition, there were
two lacerations on the lateral head of the gastrocnemius muscle
on the left leg that had stopped bleeding. The distance between
them was 5 cm. No ecchymosis, swelling, or erythema was
present. His physical examination was otherwise normal.
Laboratory findings were as follows: haemoglobin 18.1 g/dl,
haematocrit 56%, mean corpuscular volume 98.1 femto l, white
blood cells 6400/mm3, platelets 171 000/mm3, prothrombin
time 13.48 seconds, activated partial thromboplastin time
35.3 seconds, and international normalised ratio 1.19. The
peripheral blood smear was normal.
The wounds were rinsed with antiseptic solutions and

bandaged with sterile gauze, following which he was
observed in the ED for three hours. He was then discharged
as no further bleeding had occurred. The wounds were
unremarkable three days later, but the patient stated that the
wounds had started oozing again one hour after discharge
from the ED. When he had changed the dressings later that
day, he had noticed clots on the wounds with bruising in the
surrounding tissues, but there was no redness, warmth, or
pain in the areas surrounding the wounds.

DISCUSSION
Themedicinal leech has been used for medical purposes since at
least 200 BC and is still used in Asia and Africa.1–3 A recent
clinical study has reported that leech therapy may be an
effective treatment for rapid reduction of pain associated with
knee osteoarthritis.2 Our patient used leeches for alleviating
pain and placed them at painful periarticular sites of the knee.
H. medicinalis has an approximately 10 cm long, cylindrical

body with two suckers: one present anteriorly on the head,
and the other on the posterior end. The mouth lies in the

anterior sucker and has three jaws with teeth well designed
for biting. The leech can ingest blood almost ten times its
own weight (5–15 ml).1 3

Leech bites are painless and results in a triradiate wound
which remains open for a long time and heals slowly1 3 (fig 1).
The commonest complication of leech application is oozing,
as was the case in our patient. The amount and duration of
bleeding vary according to the area bitten, with bleeding from
the vagina, rectum, urinary bladder, and pharynx having
been reported.1 3 4 Prolonged haemorrhage may result in
anaemia, and deaths from excessive exsanguination have
been reported.3 In our patient, the bleeding continued for
three hours and persisted intermittently for the next
18 hours, although he did not have any haematological
problems. The mean duration of bleeding from leech bite
wounds in one report was 10 hours (range 6.5–23).5

The saliva of the leech contains hirudin, which inhibits
thrombin in the clotting process, and histamine-like sub-
stances which may cause continuous bleeding by preventing
closure of capillaries.6 Munro et al reported that hirudin has
only a transient antithrombin effect, lasting only about
15 minutes in humans. The prolonged duration of bleeding
can be attributed to collagen–platelet interaction, along with
possible modifications of the vascular walls by proteases or
other enzymes secreted by the leech during feeding.5

Contamination with pathogenic microorganisms may
result in erysipelas and submucosal abscesses.1 3 Leech
application can also cause infection with Mycobacterium
marinum, a parasitic bacteria usually hosted by salt water
fish, or with Aeromonas hydrophilia, which leeches carry in
their gut.7 As a medicinal leech bite heals, ecchymosis and
scarring are not uncommon sequelae.1

As regards treatment, if the leech is still in place, it should
be removed with the help of table salt, a saline solution, or
vinegar. It should not be forcibly removed because its jaws
may remain in the wound, causing infection.1 After removing
the leech, pressure should be applied to the wound. If the
bleeding persists, sterile gauze soaked in thrombin solution
may be applied. After control of bleeding, the wound should
be rechecked for signs of infection.1

In our patient, the leech had detached before arrival to the
ED, and we had no thrombin solution to apply with the
bandages. There was intermittent bleeding for an additional
18 hours. Leeches application in the evening or night should
be avoided because bleeding cannot be noticed during sleep.
Patients with bleeding disorders should not apply leeches to
avoid prolonged bleeding. Emergency physicians should
exercise caution when removing leeches, and they should
not be surprised if patients present with persistent bleeding
after removal.
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Figure 1 Leech bites in our patient resulted in a triradiate wound
(consistent with reports in literature1 3).
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Stabbing chest pain: a case of intermittent diaphragmatic
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A case of traumatic diaphragmatic herniation is described in
which gross mediastinal shift was caused by a combination
of the herniated abdominal organs, purulent exudate, and
air. This complex presentation might best be described as a
case of gastrocolopyopneumothorax, diagnosis of which
was further complicated by the intermittent nature of the
herniation.

A
case of traumatic diaphragmatic herniation is described
in which gross mediastinal shift was caused by a
combination of the herniated abdominal organs,

purulent exudate, and air.

CASE REPORT
A 21 year old man presented to our emergency department
complaining of a 2 day worsening of anterior and posterior
chest pain with shortness of breath, and a 2 month history of
intermittent vomiting, dysphagia, and weight loss. Three
months previously, he had sustained a stab wound to the left
chest and presented to hospital. A chest radiograph taken on
that admission was reported as normal, and an abdominal
ultrasound had shown only a small left pleural effusion.
Shortly after, he had self discharged against medical advice.
One month later he began the first of six visits to two
separate emergency departments complaining of episodic
abdominal pain and vomiting, leading to admission on two
occasions. Blood results for these visits showed white cell
counts of between 16 and 236109/l, and varying degrees of
dehydration, on one occasion leading to acute pre-renal
failure with urea of 33 mmol/l. During the later visits,
confusion had been noted. A chest radiograph taken 3 weeks
prior to his presentation to us had been reported as normal by
the radiologist and treating doctors, and oesophagogastro-
duodenoscopy (OGD) performed during that admission
found a normal stomach, pylorus, and duodenum, with a
degree of oesophageal candidiasis. This, together with his
emaciated appearance, had led to a suspicion of immuno-
compromise. HIV testing was subsequently performed, which
had proved to be negative. In the light of the normal chest
radiograph and unremarkable gastroduodenal examination,
a diagnosis of self induced vomiting had been given on his
last discharge.

On examination at our hospital, he was emaciated and
distressed, tachypnoeic at 30 breaths/min, with pulse oxi-
metry on air of 97%. He was normotensive at 110/70, with a
pulse of 110 beats/min. He was vomiting an almost clear
fluid. Examination of the chest showed a trachea deviated to
the right, absent breath sounds on the left side, with
percussion note being resonant over the left upper chest
and dull from the midline down. A small, healed scar was
seen below the anterior axillary line of the 10th rib.
The initial portable chest radiograph showed massive

diaphragmatic herniation of stomach and bowel, with a left
sided pneumothorax and what appeared to be a collection of
fluid reaching to the mid-thorax, all of which had caused
marked rightward mediastinal shift (fig 1A).
As the patient’s oxygen saturation was normal and the

radiographic appearances were not those of a classical
tension pneumothorax, we elected to place a small (size 12)
chest drain anteriorly through the second intercostal space
rather than perform a needle thoracentesis. A hiss of air was
noted upon drain insertion, and during the patient’s initial
breaths, continuous bubbling of the drain bottle was seen
throughout the respiratory cycle. Within minutes, his chest
pain had decreased. Over the next 15 minutes, 1.4 litres of
thick, purulent fluid was discharged. A second radiograph
taken 40 minutes after the first showed the stomach partially
decompressed, some remaining fluid, and the mediastinum
shifted back towards the midline (fig 1B).
Thoracotomy revealed that the greater part of the stomach

and a loop of colon had herniated through a 6 cm defect of
the left diaphragm. There was still an appreciable amount of
purulent exudate, but no perforation of the abdominal organs
and no damage to the lung structures. A sample of the fluid
showed white cell debris, and culture revealed scanty growth
of upper respiratory tract flora. He made an uneventful
recovery, and once again self discharged against medical
advice.

DISCUSSION
Herniation though a diaphragmatic stab wound is a well
recognised, although infrequent cause of cardiothoracic
embarrassment,1 while tension gastrothorax or colothorax
appears in the literature occasionally as a case report.2

Intrapleural effusion caused by herniation of the abdominal
contents has likewise been noted on occasion.3 4 Radiological
diagnosis of diaphragmatic rupture is difficult, and many

www.emjonline.com

http://emj.bmj.com

