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Unilateral Diaphragm Paralysis Following Vaccination

George S. Habib

Abstract

Unilateral diaphragm paralysis (UDP) is relatively a rare entity.
Currently, phrenic nerve injury following cardiac surgery is prob-
ably the most common cause. Here we report a case of symptom-
atic UDP that developed 5 days following vaccination against po-
lio, Diphtheria (both subcutaneously), hepatitis A and abdominal
typhus (intramuscularly). He had no fever or other neurological
symptoms or signs. There is only one case report in the literature
of UDP following immunization or vaccination with oral polio and
triple DTP in a 6 month-old female. In contrast to our patient, here
there was evidence of active polio disease with isolation of polio
strains from her stool.
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Introduction

Unilateral diaphragm paralysis (UDP) is relatively a rare en-
tity. Currently, phrenic nerve injury following cardiac sur-
gery is probably the most common cause [1]. Other causes
include cervical spondylosis [2], compressive tumors [3],
trauma [4], herpes zoster [5], poliomyelitis [6], pneumonia
and others. However many cases of UDP remain idiopathic
[4].

Patients with UDP but without underlying lung disease
are usually asymptomatic at rest, however may have dyspnea
on effort or while in supine position. An elevated hemi-dia-
phragm on chest x-ray is suggestive of the diagnosis that can
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be confirmed with fluoroscopic sniff test with paradoxical
movement of the paralyzed hemi-diaphragm with inspira-
tion. Pulmonary function test usually shows reduced vital
capacity of 70-80% of predicted normal values. The prog-
nosis of UDP in idiopathic cases is usually fair. Most cases
generally lead a normal life and some cases may recover
spontaneously.

Here we report a case of UDP following vaccination
against polio, Diphtheria, hepatitis A virus and typhus prior
to a planned trip to India in a 62-year-old male physician.

Case Report

Sixty-two year old man, who works as a physician and has
controlled diabetes (HgA1C < 6.6), hypertension and gout,
received vaccination against polio (IPV- immovax, Aventis,
France) given subcutaneously, Diphtheria (dT-immovax,
Aventis, France) given intramuscularly and against hepatitis
A virus and abdominal typhus (Hepatyrix, GSK, Belgium)
given intramuscularly before a planned visit to India, 5 days
following the vaccination, patient started to complain of
orthopnea and shortness of breath on effort without cough,
fever or chest pain. Eventually, the patient traveled to India
for one week and came back with the same complains with-
out progression, 3 weeks after the start of symptoms patient
was referred to the hospital and admitted for evaluation. His
medications included aturvastatin, metformin, doxazocin,
allopurinol, amlodipine, vitamin E, and candisartan. On
physical examination, while in sitting position, patient was
without stress or cyanosis and had breath count of 12 per
minute. Jugular venous pressure was normal. Heart sounds
normal. Decreased breath sounds at the right lung base and
dullness on percussion. The rest of the physical examination
was negative. Routine complete blood count and chemistry
were normal. Blood gases showed arterial oxygen saturation
0f 95% in room air, arterial PCO2 of 41 mmHg. Electrocar-
diogram and echocardiogram were normal.

Chest x-ray showed elevated right diaphragm with evi-
dence of no movement on fluoroscopy (Fig. 1). Computer-
ized tomography of the neck and chest showed no evidence
of tumor but right diaphragm paralysis. Electromyogram
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Figure 1. Antero-posterior and lateral views of chest x-ray of the patient.

(EMGQG) of the upper extremities was negative for neuropathy
or myopathy.

Pulmonary function test showed an abnormal restrictive
pattern with FEV1 of 1.52 liters (43% of predicted value),
and FVC 2.12 liters (46.7% of predicted value). FEV1: FVC
ratio of 71.82%, total lung capacity of 4.42 liters (59.2% of
predictive value), and residual volume of 2.07 liters (82.3%
of predictive value).

Patient was evaluated by neurologist who found no evi-
dence neuropathy or myopathy of any source.

Follow-up after 3 months without subjective or chest x-
ray changes and repeated pulmonary function tests showed
no change in volume or flow parameters.

Discussion

The cause of the UDP in this patient is not clear. The tempo-
ral relationship with the vaccination makes the association
very suspicious.

There is only a single case report of UDP following im-
munization in the literature [7]. A 6-month-old female who
developed fever and flaccid paralysis of all limbs and right
diaphragm following immunization with oral polio and tri-
ple (DTP) vaccines. Poliovirus types isolated from her stool
matched with the vaccine strains. This case illustrates the de-
velopment of full blown polio. The polio virus immunization
in our patient is a dead virus and there was no evidence of
the development of acute infection of polio or other infection
in our patient.

There are no reports of diaphragmatic paralysis follow-
ing Typhus or hepatitis A virus infection. There is one report
of diaphragmatic paralysis in a 3-week-old infant following
acute infection with diphtheria [8].

Our patient had diabetes, a disease that could be com-
plicated with neuropathy or myopathy. However, he had no
symptoms, sings or EMG findings suggestive of neuropathy.
In the literature, there is one report of reversible unilateral
right diaphragmatic hemi-paralysis in a 52-year-old female
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with diabetic neuropathy [9].

In my opinion, the most likely explanation in our case
is a neurological adverse effect affecting the phrenic nerve
following vaccination. Neurological adverse effect post vac-
cination were reported, especially encephalomyelitis follow-
ing different types of immunization including diphtheria-
tetanus-polio and others [10]. A coincidental event cannot
be ruled out.
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