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Nutritional Assessment: Guidelines to Selecting 
Patients for Nutritional Support

Editor’s Note: This report is excerpted from  a senior 
seminar presented by Joyce M. Carnevale, M .S .,
D.V.M., on April 4 ,1990. Joyce was the recipient o f 
the M arjorie Dean Cornell Scholarship in Feline 
Medicine.

Enteral and parenteral nutrition support for critically 
ill animals have been advocated in recently published 
veterinary reviews. However, little data is available 
regarding the benefits o f nutritional support, or the 
efficacy o f criteria used for patient selection.

Assessing a patient’s nutritional status helps to 
identify those patients which are at risk for developing 
malnutrition. O nce identified, a nutrition program 
can be developed that will provide adequate nutrients 
to reduce secondary nutritional complications and to 
promote optimal healing after medical or surgical 
therapy.

Inside this is s u e ..

Guidelines to Selecting Patients
for Nutritional Support page 1

Should Cats be Vaccinated
for FeLV? page 3

Case Study: Dyspnea in a Cat
with Otitis page 4

Protein energy malnutrition (PEM) affects 25 to 
65 percen t o f  hum an patien ts. Surgeons have 
recognized that malnourished patients have higher 
in c id e n c e s  o f  p o s t-o p e ra tiv e  co m p lic a tio n s . 
Numerous studies have proven that a poor nutritional 
status increases morbidity and mortality.

Three types o f PEM  have been identified in 
human patients— marasmus, kwashiorkor, and mixed 
marasmus-kwashiorkor. M arasmus is characterized 
by general wasting o f skeletal m uscle and fat stores 
due to chronic under nutrition; however, the serum 
proteins are adequate. It occurs in chronic wasting 
diseases such as cancer. K w ashiorkor develops 
acutely. It is characterized by the animal appearing 
well nourished, but the serum proteins are depressed. 
The mixed m arasm us-kwashiorkor has features of 
both types o f PEM  and is the m ost severe form.

Nutritional Assessment Parameters

The following are proposed criteria, based on findings 
in human medicine, for assessing animal patients for 
nutritional support before and after surgery.

Recent weight loss. N utritional support is 
indicated for animals which have experienced a weight 
loss o f 10 percent or more. However, that may be 
difficult to assess since many clinicians do not have 
accurate records o f body weights for patients.

Dietary history. Obtaining information from the 
client on the brands, forms, and amounts of food
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consumed daily by their cat and changes in appetite 
during the course o f an illness is important. Such 
in fo rm ation  can ass is t in determ in ing  d ietary  
deficiencies and length o f inadequate food intake. 
Nutritional support is indicated in feline patients 
which have decreased food intake or anorexia of 
greater than three days in duration.

Physical exam. During the physical exam  note 
the patient's general appearance, skin condition, and 
musculoskeletal condition (eg. muscle weakness, 
bone or jo in t pain). A lso clinical signs o f dietary 
deficiencies, such as conjunctivitis from deficiencies 
in vitamin A, may be observed at this time. Cats with 
inadequate muscle mass for their age are considered 
at greater risk for malnutrition.

Evaluation of serum protein. Concentrations of 
albumin, transferrin, prealbum in and retinol-binding 
protein reflect functional mass o f internal organs. 
Also albumin concentrations are influenced by fluid 
shifts, hepatic function, gastrointestinal and renal 
losses. Because albumin has the longest half-life of 
the plasma proteins, changes in its concentration are 
more indicative o f relatively long standing protein 
depletion. Cats with albumin concentrations less than
2.5 grams per deciliter are considered at higher risk 
for malnutrition. Plasm a proteins with shorter half- 
lifes would be more beneficial to diagnose acute 
changes in nutritional status.

Immune function. M alnutrition decreases a 
patient’s im m unity and predisposes it to infection. 
Total peripheral lymphocyte count (TLC) is reduced 
in malnourished people and the reduction parallels 
weight loss. It also has been shown to correlate with 
morbidity and mortality in hospitalized patients. 
However, im m unosuppressive drugs, stress, trauma, 
infection, and anesthesia can also affect TLC.

Conclusion

There is a need to develop objective criteria for 
nutritional assessm ent o f veterinary patients and to

predict com plications during the recovery period. 
M ost tests determ ine which patients are not at 
nutritional risk versus those patients which are at risk.
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Should Cats be Vaccinated for Feline Leukemia?

Five years after the introduction o f the first 
com mercially-licensed feline leukemia vaccine 
(Leukocell®, Norden Laboratories), controversy 
regarding the efficacy o f vaccination for the 
prevention o f persistent feline leukem ia virus 
(FeLV) infection continues. The recent introduction 
and subsequent withdrawal of a second vaccine 
(Covenant , D iam ond L aboratories) and the 
licensure o f two additional vaccines (VacSYN/ 
FeLV®, Synbiotics Corp and Fel-O-Vax Lv-K®, 
Fort Dodge Laboratories, Inc.) have helped to fuel 
the controversy.

The controversy has evolved, in part, because 
the vaccines do not provide consistent antibody 
responses indicative o f immunity; there is no 
standard definition o f what constitutes persistent 
viremia; not all challenged nonvaccinates ih-studies 
become persistently infected; and evaluating the 
efficacy of vaccines is difficult because approaches, 
methods o f administering vaccines, and different 
subtypes o f the virus are utilized in the different 
vaccine products.

What should practitioners recommend?

According to the data, none o f the FeLV vaccines 

offer protection to more than 89 percent o f those 
cats that would have become persistently viremic 
without vaccination. Therefore, vaccination should 
not be used as the only method o f protection 
against FeLV. However, it is prudent to use a 
vaccination program in combination with a test- 
and-removal program for infected colonies and 
screening o f new cats entering a colony or multicat 
household.

In a one-cat household, where the cat is strictly an 
indoor pet and there is no chance o f infection, there is 
little biologic reason to vaccinate. A lthough published 
studies suggest that outdoor cats also have a low risk for 
persistent viremia, it would be advisable to vaccinate 
these cats since there is a greater potential risk of 
contracting the disease.

Clients should be informed that not all vaccinated 
cats are protected against FeLV and that the most 
effective means is to avoid exposure to the disease.

This article has been excerpted with permission from  
The Cornell Veterinarian 80:3 (237-242), July 1990.

The Cornell Feline Health Center has a client 
information brochure on Feline Leukemia. It 
is available through our office for $20 per 100 
copies (or $18 if you are a current member). 
You can order copies by calling (607) 253- 
3415 and charging the order on your Visa or 
Master Card, or by sending a check or money 
order (made payable to the Cornell Feline 
Health C enter) to:

Cornell Feline Health Center 
College of Veterinary Medicine 
618 VRT, Dept. CIB 
Ithaca, NY 14853-6401
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Case Study: Dyspnea

Cynthia Bacme

The Clinic Case

A six-month-old, intact female, domestic shorthair 
cat was referred to the Small Animal C lin ic at the 
College of Veterinary Medicine at Cornell University. 
The ch ief com plaint was dyspnea and upper 
respiratory infection during the past two months, and 
the cat was consistently lethargic and inappetant. She 
was current on all vaccinations. A  local veterinarian 
had rem oved a polyp from  the right caudal 
nasopharynx.

Inspiratory dyspnea, wheezing on inspiration, 
and referred upper airway sounds were auscultated in 
the caudal lung fields. Her thin body condition, 
greasy haircoat, and mild ceruminous otitis bilaterally 
were noted during the physical exam. Smears of the 
discharge from the ear were negative for mites when 
viewed microscopically.

Laboratory parameters were within normal limits. 
Skull radiographs ffom the referring veterinarian 
showed bilateral thickening of the tympanic bullae 
with the right side more severely affected than the left 
and a soft tissue density in the area of the nasopharynx.

Based on this information, a diagnosis of bilateral 
otitis externa and otitis media with extension into the 
nasopharynx was made. Under general anesthesia 
skull radiographs were repeated as well as an oral 
exam, during which an abscess was located in the 
region of the oral opening of the right eustachian 
tube. The abscess was surgically excised and allowed 
to drain into the oral cavity and aright bulla osteotomy 
was performed.

Postoperatively the cat was treated with 5 to 8 
drops of gentocin otic preparation in each ear three

times per day. Am picillin (22 mg/kg twice a day) was 
given for 21 days. A  m ild Homer’s syndrome was 
present postoperatively, but resolved itself within 48 
hours. There was no evidence of lacrimal gland or 
lingual function deficits. The drain was removed in 
three days and a left bulla osteotomy was preformed 
three weeks later.

Five months postoperatively, the cat was reported 
to have gained weight and has had no recurrence of 
nasopharyngeal polyps, respiratory infection or 
dyspnea.

Nasopharyngeal Polyps

Nasophary ngeal polyps develop secondary to chronic 
inflammation of the otic epithelium. The polyp is 
comprised of organized fibrovascular connective 
tissue of epithelial origin. Because the tissue 
proliferation and/or nasopharyngeal polyp can 
originate anywhere and extend to any level along the 
eustachian tube, the accompanying clinical signs are 
variable and depend upon the location of the lesion. 
If  the polyp perforates the tympanic membrane or 
blocks the auditory os of the eustachian tube, otorrhea 
may result. As components of the middle or inner ear 
become damaged with otitis secondary to the 
obstruction, nystagmus, head tilt, head shaking and 
disorientation may occur. If  the polyp grows down 
the eustachian tube into the nasopharynx depressing 
the soft palate and occluding the nasopharynx, a 
chronic respiratory disease may develop via direct 
obstruction or by bacterial invasion. In those instances, 
signs parallel those of upper airway or pharyngeal 
obstruction and may include sneezing, coughing,
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a in a Cat with Otitis

rieister, D.V.M.

nasal discharge, ocular discharge, dyspnea, stertor, 
voice change, or dysphagia. In many instances, tissue 
proliferation occurs along the lining of the eustachian 
tube without formation of a grossly visible polyp. In 
those cases the animal presents with signs of 
respiratory as well as otic involvement secondary to 
the respiratory epithelial irritation.

Diagnosis

The list of differentials for such a presentation is 
extensive. The nose, pharynx, larynx, and trachea 
should be evaluated for malformations, infectious, 
inflammatory or neoplastic processes, trauma and the 
presence of a foreign body. Also, the lungs should be 
inspected for secondary involvement.

If  the baseline diagnostic tests (eg. serum 
chemistries, complete blood count, chest radiographs) 
are within normal ranges and the cat has never 
presented for upper respiratory disease before, then a 
conservative approach consisting of an antibiotic 
trial and reevaluation in one to three weeks may be 
instituted. If  the upper respiratory disease is 
unresponsive to antibiotics, more aggressive 
diagnostic procedures are indicated, including an 
oral and otic exam under general anesthesia and 
radiography of the skull.

D efinitive diagnosis is based on skull and 
nasopharyngeal soft tissue radiography, examination 
of the oronasopharynx, and ultimately, histologic 
evaluation of the lesion. The open mouth and oblique 
views are best for visualization of the bullae. The 
ventrodorsal and lateral view s are helpful for 
evaluation of the petrous temporal bone and

nasopharyngeal soft tissue, respectively. Depending 
on the growth pattern of the polyp, common findings 
include thickening of the petrous temporal bone and 
walls of the bullae, increased density within the 
bullae, and a soft tissue mass in the nasopharynx. The 
bony changes in the bullae occur late in the course of 
otitis.

The otoscopic exam of a cat with otitis and 
nasopharyngeal polyp may be normal, since otitis 
media can occur independently of otitis externa. The 
oropharyngeal exam also requires general anesthesia, 
as the soft palate may have to be gently retracted 
rostrally for acomplete evaluation of the nasopharynx.

Treatment

Ventral bulla osteotomy is recommended as the 
treatment o f choice in  the management of 
nasopharyngeal polyps when the cat has radiographic 
evidence of middle ear involvement, and has otitis 
and/or upper respiratory infection that is unresponsive 
to medical therapy. This may indicate that granulation 
tissue has formed within the bulla and the bulla wall 
has become diseased or that, because of impairment, 
a resistant infection has invaded the middle ear. The 
tissue debrided from the lining of the bulla obtained 
during the procedure should be submitted for culture, 
sensitivity and histologic evaluation. In the presence 
of otitis, polyp traction and removal without drainage 
of the bulla results in recurrence of the infection and 
frequently, the polyp. If  the polyp has been chronic, 
recurrent, and unresponsive to simple traction but 
otitis isnotradiographicallydocumentable,theventral 
bulla osteotomy is still recommended as an adjunct to 
polyp removal.
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A  thorough knowledge of the anatomy of the 
feline bulla with its double shell configuration is 
essential if  postoperative complications of middle 
ear surgery are to be kept to a minimum. Conservative 
therapy for nasopharyngeal polyps consists of polyp 
traction and removal, and antibiotics if  indicated. 
Postoperative com plications reported include 
Horner’ s syndrome, hypoglossal nerve damage 
(resulting in swallowing, prehension, and mastication 
d eficits), and parasym pathetic nerve damage 
(resulting in keratoconjunctivitis sicca). The high 
rate of polyp recurrence follow ing conservative 
therapy, makes a carefully performed bulla osteotomy 
a more effective treatment option.

The bullae can be palpated in the caudal interman- 
dibular space, medial to the stylohyoid bone between 
the angular process of the mandible and the 
paracondylar process of the occipital bone. Within 
the surgical field the linguofacial vein runs at the 
caudal aspect of the primary incision through the 
myelohyoid muscle and cutaneous and subcuataneous 
tissues. The hypoglossal nerve runs along the 
hypoglossal muscle. This is easily visualized and 
retracted medially to expose the bulla. The digastricus 
muscle and ventral branch of the external carotid 
artery lie lateral to the bullae, and the lingual artery 
and vein lie medially.

A  nearly complete septum within the bulla divides 
the cavity into a large ventrolateral and a small 
dorsom edial compartment w hich contains the 
tympanum and auditory ossicles. The septum runs 
along the lateral aspect of the bulla from rostromedial 
to caudolateral. The communication between the 
dorsal and ventral compartments is via an opening in 
the lateral most portion of the septum. The tympanic 
membrane forms the lateral w all of the dorsal 
compartment. The auditory ossicles lie adjacent to 
the membrane and the auditory os of theeustachian 
tube occupies the rostral dorsomedial extremity of 
the dorsal compartment. Thus, a polyp within the 
eustachian tube could easily damage the middle ear

components and result in auditory impairment as 
could extirpation of such a polyp.

The roof of the dorsal compartment (which in the 
ventral osteotomy w ill form the floor of the surgical 
field), is formed by the petrosal bone which contains 
the bony labyrinth and cochlear window. Medial and 
ventral to the cochlear window on the dorsal wall of 
the ventral compartment of the bulla is the promontory 
which receives the postganglionic sympathetic nerve 
fibers from the cranial cervical ganglion just caudal 
and medial to the bulla and the parasympahtetic 
fib ers from  the tym panic branch of the 
glossopharyngeal nerve (cranial nerve IX ). The 
parasympathetic nerve fibers enter the middle ear at 
the caudal extremity of the promontory and fan out to 
form the tympanic plexis. Those nerves are the most 
vulnerable to trauma during the ventral bulla 
osteotomy.

The nerve fibers leave the promontory to enter the 
smaller dorsal compartment at the lateral opening in 
the septum between the compartments. The septum is 
lipped here so that the nerve fibers are protected 
within the dorsal compartment. The sympathetic 
fibers exit the middle ear at the apex of the petrosal 
bone, adjacent and just medial to the auditory os of 
the eustachian tube and are carried to the eye by the 
ophthalmic branch of the trigeminal nerve (cranial 
nerve V).

W ithin the dorsal compartment, the parasym
pathetic nerve fibers from the promontory pass to the 
otic ganglion dorsolateral to the eustachian tube via 
the dorsal wall of the middle ear. Postganglionic 
fibers innervate the parotid and mandibular salivary 
glands as well as sending fibers to the lacrimal 
glands.

C linically, the sympathetic nerve disturbance 
manifests itself as an ipsilateral Homer’s syndrome 
with miosis, ptosis, enophthalmus and protrusion of 
the nictitating membrane. The severity and duration 
depend upon the degree of damage sustained. Care
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must be used if  performing curettage, especially in 
the area of the promontory and within the dorsal 
compartment. Debridement with a cotton tip appli
cator followed by several gentle saline flushes should 
result in minimal disturbance of the sympathetic 
nerves, resulting in only a transient H orner’ s 
syndrome.

Simple traction and removal of the nasopharyngeal 
polyp without bulla osteotomy has also been reported 
to result in a transient Homer’s syndrome. There 
have been no reports of hypoglossal nerve or 
parasympathetic nerve damage with subsequent 
keratoconjunctivitis sicca or facial nerve deficits 
either secondary to the lesion or secondary to trauma 
intraoperatively with the procedure.

Treatment incorporating the ventral bulla 
osteotomy has the advantage of providing drainage 
and greater exposure of the ventral aspect of the 
tympanic cavity for inspection and for removal of 
granulation tissue. However, preventing dislodgment 
of the drain tube may prove difficult. Ideally, the tube 
should be in place for 5 to 10 days. If  the tube is 
sutured to the skin, it is more readily dislodged than 
if  sutured with absorbable material to the osseus bulla 
via a drill hole created in the bulla. Alternatively, if  
the tympanic membrane is not intact, a fenestrated 
drain can be introduced through the osteotomy. Curved 
forceps from the horizontal canal are used to retrieve 
the drain so that the drain extends from the external 
ear canal, through the tympanum, into the tympanic 
cavity and through the ventral cervical skin. The 
fenestrations should be positioned so that they occur 
within the tympanic cavity. This drain is then affixed 
to the ear canal cartilage and the ventral cervical skin 
with nonabsorbable sutures. The middle ear can then 
be gently flushed with saline or an appropriate 
antibiotic solution until the flushes are grossly clear.

In some instances, culture results ffom swabs of 
the middle ear cavity obtained during the ventral 
bulla osteotomy are negative. Histologic examination 
both of the middle ear cavity lining and of the

nasopharyngeal polyp tissue, on the other hand, 
typically reveals granulation tissue.

An alternate method to a ventral bulla osteotomy 
is to drive a transtympanic pin ffom the external ear 
canal, through the tympanic membrane and into the 
oropharynx. However, there is a risk of driving the 
pin too far caudomedially. The structures traversing 
the tympano-occipital fissure, just caudomedial to 
the bulla are cranial nerves IX , X , and X I, the internal 
carotid artery, and the internal jugular and vertebral 
veins. A lateral bulla ostotomy is never performed 
unless accompanied by total ear canal ablation.

Origin and Etiology of Nasopharyngeal Polyps

Surface inflam m ation and/or necrosis seen 
histologically in some nasopharyngeal polyp tissue 
specimens may be a result of mechanical trauma 
within the pharynx. It is unknown whether the polyp 
originates from the auditory tube or the middle ear as 
the tissue is continuous. One Cornell study, based on 
postmortem studies, suggests that the middle ear 
region is the site of origin.

The etiology is  also subject to debate. 
Histologically, the polyp is an inflammatory lesion 
suggesting its development is the result of chronic 
local irritation. However, the young age of most cats 
in reported cases of nasopharyngeal polyps has led to 
the speculation that the polyps are congenital. Even 
in reports of more mature cats with nasopharyngeal 
polyps, their histories involve a chronic clinical course. 
Therefore, the appropriate prophylactic measures for 
the prevention of nasopharyngeal polyps in the cat 
cannot be instituted, since the cause for their 
development remains unknown.

Cynthia Bacmeister received herD. V.M. degree from  
Cornell University in May 1990.
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Cat Health Book Available 
from the Feline Health Center

I f  you have been unable to purchase a copy of 
The Cornell Book o f  Cats from your local 
bookstore, you can now order it directly  from 
the Cornell Feline Health Center.

To order a copy send your name and address, 
with $26 payment to cover the book, shipping 
and handling. If  you are a New York State 
resident, please add 7%  sales tax. Payment can 
be in the form of a check or money order made 
payable to Cornell Feline Health Center or by 
providing your Visa or Master Card account 
number. As an added convenience, credit card 
purchases can be called in to our office at (607) 
253-3415.

C ornell Feline H ealth  C en te r 
C ornell U niversity 
College of V eterinary  Medicine 
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