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ABSTRACT

BACKGROUND

Multinodular Goitre (MNG) comprises a spectrum of clinical features, consists of multiple hyper-functioning nodules scattered
throughout an enlarged thyroid gland that also may contain non-functioning nodules. Medical care or radioactive iodine may be used
for larger goitres; but the best choice of MNG treatment is surgery, especially in cosmetic problem, compressive symptom, toxicity
and suspicion of malignancy. There are several methods for thyroid gland operation such as Subtotal Thyroidectomy (STT), Near-
Total Thyroidectomy (NTT), hemi-thyroidectomy plus subtotal resection (Dunhill procedure) and Total Thyroidectomy (TT). But
the surgical method of benign thyroid disease treatment is still controversial.

AIMS AND OBJECTIVES
To assess the clinical profile of multinodular goitre and to assess and compare the outcome of subtotal and total thyroidectomy
for the patients of multinodular goitre.

MATERIALS AND METHODS

A prospective interventional study was done at Vinayaka Mission’s Kirupananda Variyar Medical College and Hospital during the
period of August 2013 - August 2015. A non-random purposive sampling was done and 40 cases were selected as the study
population. All the patients were diagnosed as multinodular goitre by doing FNAC. Patients with thyroid malignancy were excluded
from the study. All patients were rendered euthyroid before surgery. Among 40 patients 20 patients had undergone subtotal
thyroidectomy and the remaining 20 patients had undergone total thyroidectomy. All the patients were followed up over a period of
1 year.

RESULTS

The mean thyroid and calcium levels were almost in the normal limits for all the patients, both in the preoperative phase as well
as in the postoperative period. Among the patients who had undergone total thyroidectomy only one patient had developed the
complications of recurrent laryngeal nerve injury, superior laryngeal nerve injury, hypothyroidism and hypoparathyroidism,
whereas among the patients who underwent subtotal thyroidectomy none of these complications were seen; 3 patients out of 20
who had undergone subtotal thyroidectomy had developed recurrence at the end of 1 year, whereas there was no evidence of
recurrence among the patients who had undergone total thyroidectomy and the difference was found to be statistically significant
(p <.0001).

CONCLUSION
Despite the higher rate of post-operative complications, total thyroidectomy will be more beneficial in the surgical treatment of
benign thyroid disorders.
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INTRODUCTION

Multinodular thyroid enlargement is a symptom of different
thyroid diseases of various aetiology. There are two different
types of epidemiological characteristics of goitres like endemic
and sporadic goitres. Goitre endemic is assessed by definition
in regions with a prevalence of more than 10% among the
population under investigation.! In most endemic areas, iodine
deficiency and intake of goitrogens via water and foodstuffs
are the most important causes of the goitre. Vegetables with
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goitrogenic effect contain thioglycosides or cyanogenic
glycosides.2 In this context, cigarette smoking is thought to be
a cofactor for goitrogenesis, since it increases serum
thiocyanate concentration.

Regions with iodine deficiency and endemic goitre are
found all over the world, particularly in mountainous areas
and continental regions, where iodine prophylaxis is not
used.13 Multinodular Goitre (MNG) comprises a spectrum of
clinical features, consists of multiple hyper-functioning
nodules scattered throughout an enlarged thyroid gland that
also may contain non-functioning nodules.# Using
ultrasonography in an area with borderline iodine deficiency,
MNG is found in approximate 23% of the general population.5
Medical care or radioactive iodine may use for larger goitres,
but the best choice of MNG treatment is surgery, especially in
cosmetic problem, compressive symptom, toxicity and
suspicion of malignancy.6 There are several methods for
thyroid gland operation such as Subtotal Thyroidectomy
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(STT), Near-Total Thyroidectomy (NTT), hemi-thyroidectomy
plus subtotal resection (Dunhill procedure) and Total
Thyroidectomy (TT).

But the surgical method of benign thyroid disease
treatment is still controversial.67 Before 20th century, the
risks associated with major surgery for treating thyroid
diseases and the problems of adequate hormonal replacement
had deterred surgeons from performing total thyroidectomy,
and in fact, this method, was only performed occasionally for
thyroid cancers.89 Nowadays, the use of total thyroidectomy,
which is designed to remove whole thyroid tissue, remains
controversial for small differentiated thyroid carcinomas, but
even more controversial is its use to treat benign diseases.10.11
The major complications related to total thyroidectomy are
permanent hypoparathyroidism and recurrent laryngeal
nerve injuries.12 Also there are several studies, which have
showed that the complication rates of permanent recurrent
laryngeal nerve palsy (0-1.3%) and permanent
hypoparathyroidism (0.5-1%) following subtotal
thyroidectomy are similar to those following total
thyroidectomy.13-17

Other disadvantages of subtotal thyroidectomy for
treating multinodular goitres are that the procedure does not
reduce the risk of persisting symptoms and has a high
recurrence rate (30-50%) owing to gland remnants.1819 The
aim of a surgeon performing Subtotal and Near Total
Thyroidectomy (STT and NTT) for MNG is to try to keep the
patient euthyroid postoperatively avoiding the need for
lifelong thyroid replacement. But despite of the little remnant
thyroid tissue in all surgical procedures, except of total
thyroidectomy, the necessity of treatment with thyroid
hormone still remains.20 In this context, this present study was
designed to compare and assess the clinical profile and the
outcomes of two types of surgical interventions for goitre.

AIMS AND OBJECTIVES
1. To assess the clinical profile of multinodular goitre
patients attending surgical op during.
2. To compare the outcomes of two types of surgical
methods (Subtotal and total thyroidectomy) among
patients with multinodular goitre.

MATERIALS AND METHODS

The study was done as a hospital-based prospective study
during the period of two years August 2013 - August 2015 in
VMKVMC, Salem, among the diagnosed multinodular goitre
adult patients randomly selected in the surgical outpatient
department after applying inclusion and exclusion criteria. A
total of 40 cases have been randomly selected for the study.

Inclusion Criteria
e  Agegroup >18 years.
e All patients with final pathologic diagnosis consistent
with multinodular goitre.
e  Patients who gave consent for surgery.

Exclusion Criteria
e  Agegroup <18 years.
e  Previously known thyroid malignancy.
e Final pathologic process containing thyroid neoplasm
requiring complete thyroidectomy.
e  Patient not giving consent for surgery.
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Statistical Analysis

Data were entered in SPSS version 17. The parametric
variables were analysed by using ‘t’ test and all the non-
parametric variables were analysed by using chi-square test. P
value <.05 was considered as statistically significant.

Routine Investigations done on the Patients
Hb, TC, DC, ESR, BT and CT

Blood sugar

Blood urea, creatinine

ECG

Echo

Special Investigations done on the Patients

Thyroid function test - Free T3, Free T4 and TSH.
FNAC - Fine Needle Aspiration Cytology.

e  Serum Calcium.

e Indirect Laryngoscopy.

OPERATIVE PROCEDURE

Preoperative Measures

All patients were rendered euthyroid before surgery.
Preoperative preparation of patients with thyrotoxicosis is
particularly critical to avoid operative or postoperative
thyroid storm. The planned procedure was discussed with the
patient and informed consent was obtained. The tentative skin
incision is marked preoperatively using a permanent marker
pen on the awake patient with reclined neck. This is done in a
symmetric fashion along the Langer’s skin lines or in a skin
crease in between the medial borders of the
sternocleidomastoid muscles. The appropriate position of the
neck incision is approximately two finger breadths above the
sternal notch or in the middle between the sternal notch and
the thyroid cartilage.

Positioning and Draping

The patient is positioned with the neck extended. Rolled
towels are placed under the shoulders which allow sufficient
neck extension. A sponge doughnut is placed under the occiput
for adequate head support. In order to prevent venous
congestion in the neck, the head of the table is elevated to a 30°
position during surgery. Disinfection is performed using an
alcoholic agent without iodine, which might interfere with
postoperative radionuclear scanning and ablative therapy.

Skin Incision and Creation of Skin Flaps

A curvilinear collar-type incision is placed transversally along
the Langer’s line of the skin, i.e. the standard Kocher’s incision.
The use of a natural skin crease if present seems attractive. In
order to optimize cosmesis, the skin incision should be as long
as necessary but as short as possible. It is believed that a 4- to
5-cm incision allows safe thyroidectomy in most cases and
results in excellent cosmesis. The incision is carried out
through the skin and the subcutaneous layer through the
platysma muscle to the lateral extent of the skin incision. The
two skin flaps are created by dissecting them away from the
strap muscles upward to the thyroid cartilage and downward
to the sternal border. Elevation of the two flaps is almost
bloodless if the layer beneath the platysma is followed and
dissected.
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Strap Muscles

The approach to the thyroid capsule is done by splitting the
strap muscles in the midline. Small crossing vessels are treated
with bipolar coagulation. For a bilateral approach, the left
thyroid lobe is first dissected. By predominantly blunt
dissection, the anterior aspect of the respective thyroid gland
is exposed. Caution was applied while retracting the strap
muscles to avoid disrupting the medial thyroid veins.

Upper Pole

Using Kocher’s forceps, lateral retraction of the upper pole of
the thyroid lobe is applied in order to open up the avascular
space between the lobe and the cricothyroid muscle, thus
exposing the external branch of the superior laryngeal nerve.
This nerve can sometimes be identified as it descends with the
vessels and anterior to the cricoid muscle, but is often not
visible.

Hilum of the Gland

Capsular dissection, as described by Thompson et al,2! refers
to the development of a plane between the thyroid capsule and
the tertiary branches of the inferior thyroid artery. The
branches are ligated or clipped individually directly on the
surface of the thyroid gland. This method minimizes the
surgical damage to both the parathyroid glands and the RLN.
The nerve was easily found at its constant landmark, the so-
called Zuckerkandl tuberculum, where it crosses beneath the
thyroid gland and enters below Berry’s ligament of the thyroid
cartilage.

Handling of the Parathyroid Glands

Regardless of whether a unilateral lobectomy or total
thyroidectomy is performed, all identified parathyroid tissue
should be preserved on its native blood supply. The best way
to preserve the parathyroid glands in situ is the extracapsular
dissection of the thyroid gland. With the utilization of the
extracapsular dissection, the parathyroid glands are swept off
the thyroid capsule and are left in situ with their vascular
pedicles.

Lower Thyroid Pole

The transection of the vessels running to the lower pole is
usually done after proper exposition of the RLN. Veins from
the anterior superior mediastinum are exposed and divided
very close to the thyroid gland.

Removal of the Lobe

During the final steps of the thyroidectomy, the lobe is
dissected away from the trachea under constant exposure and
preservation of the RLN. The dense attachments at the level of
the posterior suspensory ligament (Berry) usually require
sharp dissection. Attention must then be paid to the relatively
constant superior branch of the inferior thyroid artery
(Criminal branch) that often crosses underneath the RLN and
spreads medially from beneath the nerve into the thyroid
gland. The use of any cautery or other thermal dissection
device should be avoided at this step due to the potential for
thermal injury of the RLN that is in close proximity to the
inferior thyroid artery. Inadvertent bleeding from this artery
and uncontrolled attempts of haemostasis at this point of
dissection may harm the RLN. Sudden bleeding is best handled
with the aid of suction by identifying the vessel stump and
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clamping or clipping, being constantly aware of the presence
of the RLN. If oozing occurs at this point, the placement of a
haemostatic gelatine sponge is advised.

Wound Closure

The strap muscles are sutured continuously with a 3-0
absorbable thread, the platysma with a 4-0 thread and the skin
is closed by an intradermal running suture using 5-0
absorbable thread. A smooth collar may be used for the first 24
hours postoperatively and the patient was advised to keep a
head up position of about 30° in order to minimize venous
congestion and swelling of the soft tissues around the wound.

RESULTS

The mean age of the study population was 51.62 and the
majority (55%) belong to 51-55 years of age. Among the study
participants, 75% were females with the female-to-male ratio
was 3:1 and 12.5% of the patients had a strong family history
of goitre. The mean size of the goitre among the patients was
6.9 x 6.4 cm. Among the study participants 17.5% of the
patients the border was well defined and for the remaining
82.5% it was a diffuse swelling. Ten percentage of the patients
showed shift of trachea towards right side, whereas the
remaining showed trachea in midline. (Table - 1) The mean
and SD of the thyroid parameters and the serum calcium levels
among the study population before thyroidectomy were
within normal limits. The thyroidectomy surgery was
undertaken only after making the patients to the euthyroid
state. In our study, all the patients who were operated for MNG
were all in the euthyroid condition.

In this study, it is depicted that 50% of the people had
undergone subtotal thyroidectomy and the remaining 50%
had undergone total thyroidectomy. The types of surgery for
the patients were decided based on their willingness and
consent. Table 2 shows the mean and SD of the thyroid profile
parameters and the serum calcium levels among the patients
who underwent subtotal thyroidectomy. It is inferred from the
table that the mean levels of all the thyroid parameters and the
serum calcium levels were all in the range of the normal
values. Similarly, the mean and SD of the thyroid profile
parameters and the serum calcium levels among the patients
who underwent total thyroidectomy were also within normal
limits. The comparison of thyroid profile parameters and the
serum calcium levels among the patients who underwent
subtotal and total thyroidectomy in the Table 2 showed that
except the free T3 levels all the other serological parameters
were almost similar in both the groups with no significant
difference between them.

The mean free T3 level was found to be slightly lower in
the total thyroidectomy group, as one patient had developed
hypothyroidism in that group. Table 3 shows the post-
operative complications among the patients who underwent
subtotal and total thyroidectomy. It is inferred from the table
that among the patients who had undergone total
thyroidectomy only one patient had developed the
complications of recurrent laryngeal nerve injury, superior
laryngeal nerve injury, hypothyroidism and
hypoparathyroidism, whereas among the patients who
underwent subtotal thyroidectomy none of these
complications were seen. These were the common
complications occurred in total thyroidectomy based on the
literature review. Table 4 shows the incidence of recurrence of
goitre among the study population at the end of 1 year. It is
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depicted from the table that 3 patients out of 20 who had
undergone subtotal thyroidectomy had developed recurrence
at the end of 1 year, whereas there was no evidence of
recurrence among the patients who had undergone total
thyroidectomy and this difference was found to be statistically
significant (p <.0001).

DISCUSSION

MNG is a common endocrine disorder in the world. It can give
rise to complications like local compression effects,
development of toxicity and malignant transformation. As
there is no standard treatment for MNG, regional trends
influence the treatment.22 The present study has brought forth
many significant points. The incidence of MNG among thyroid
diseases has been 11.2-73.3%.23 Chellum et al2¢ and Osime.25
have observed that thyroid diseases are common fourth
decade of life. In the present study, fourth decade has the
highest number of MNG cases. The mean age of MNG in the
present study has been 51.6+8.64 years and were consistent
with many studies as shown in Table 5.

Variables Frequency
Age Group
41 - 45 years 3(7.5%)
46 - 50 years 10 (25%)
51 - 55 years 22 (55%)
56 - 60 years 05 (12.5%)
Gender
Male 10 (25%)
Female 30 (75%)
Family history of goitre
Positive 05 (12.5%)
Negative 35 (87.5%)
Size of the goitre
Mean vertical diameter 6.9 (1.60)
Mean horizontal diameter 6.4 (1.01)
Border of the goitre
Well defined 07 (17.5%)
Diffuse 33 (82.5%)
Position of Trachea
Midline 36 (90%)
Shift to right 04 (10%)
Type of surgery
Subtotal thyroidectomy 20 (50%)
Total thyroidectomy 20 (50%)

Table 1: Frequency Distribution of the Study
Participants in Relation to Certain Variables

Thyroid Mean Values
g:;?iﬁsl: Subtotal Total val;ue
Calcium Thyroidectomy | Thyroidectomy
Free T3
5.84 494 0.026
(ng/dL)
Free T4
11.78 11.21 0.351
(ng/dL)
TSH
412 4.74 0.322
(ng/dL)
Sr.
Calcium 9.60 9.41 0.535
(mg/dL)

Table 2: Comparison of Mean of Thyroid Profile and
Serum Calcium Levels among the Patients who
Underwent Subtotal Thyroidectomy and Total
Thyroidectomy

P value derived by applying unpaired T test

—

Original Article
Post-operative Subtot?\l Total. P
b . Thyroi- Thyroi-
Compli-cations value
dectomy dectomy
Recurrent
laryngeal nerve 0 1(5%)/20 | 0.0241
injury
Superior laryngeal 0 1(5%)/20 | 0.0241
nerve injury
Hypothyroidism 0 1(5%)/20 | 0.0241
Hypo- o
parathyroidism 0 1(5%)/20 | 0.0241

Table 3: Postoperative Complications among the
Patients who Underwent Subtotal and Total
Thyroidectomy

P value derived by applying Chi-square test with Yates
correction.

Recurrence Subtotal Total P
of Goitre Thyroidectomy | Thyroidectomy | value
Present 3 0
Absent 17 20 <.001
Total 20 20

Table 4: Incidence of Recurrence of Goitre among the
Study Population at the End of 1 Year
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P value derived by applying Chi-square test with Yates
correction.

Study Mean Age in Years
Abu-Eshy et al26 37.7£14.3
Koh and Chang?” 35.7
Delbridge et al28 53.0+14

Korun et al?? 43.6+9.7
Marchesi et al30 39
Present study 51.6+8.64
Table 5: Mean Age at Presentation
of MNG in Various Studies

MNG is more common in women. The sex ratio varies as
shown in Table 6.

Ahuja et al3! 3.76:1
Parija et al23 4:1
Bhansali et al32 3.2:1
Mathai et al33 10:1
Rios et al34 11.2:1
Abu-Eshy et al26 6.47:1
Bron and O’Brien35 5.3:1
Delbridge et al28 7:1
Present study 3:1
Table 6: Sex Ratio of MNG in Various Studies

MNG is usually a long standing problem and it mostly
presents as an asymptomatic swelling in front of the neck.
Compressive symptoms occur commonly in long standing
goitres.34 Patients are mostly euthyroid. The mean duration of
swelling is around 5 years as observed in various studies. In
our study, the mean duration of swelling is 3.5 years.

FNAC is performed in MNG when there is a dominant
nodule or there is suspicion of malignancy.22 It is highly
accurate and has given a confirmatory diagnosis in 92.5% of
cases as correlated with histopathological examination. This is
consistent with various studies.
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MNG is characterized by progressive thyroid growth. It
can, owing to its anatomical location, expand to jeopardize
neighbouring structures and lead to different compression
symptoms. Most common are tracheal and oesophageal
compression.34

MNG is occasionally associated with hyperthyroidism,
sometimes transient episodes in up to 30% patients.36 The
presence of hyperthyroidism in this study was not noted as all
patients were taken up for surgeries only in the euthyroid
state. Hypothyroidism is rare in MNG. Cohen-Kerem et al3”
have noted in 2% and Ahuja et al3! in 5.6% of cases as
compared to 0% in the present study.

Rios et al34 have found out that family history of thyroid
pathology had a role in development of MNG and in our study
also we had 5 patients with a positive family history of thyroid
pathology.

The surgical treatment of benign thyroid disease is still
controversial, although many surgical subspecialties have
developed, each have many angles and views. Many treatment
modalities have been advocated for the surgical management
of Multinodular goitre, i.e. total thyroidectomy, near total
thyroidectomy, subtotal thyroidectomy, hemithyroidectomy,
nevertheless clarity is missing regarding the safest and best
option for the patients on a longer perspective. The indications
for total thyroidectomy in the management of thyroid diseases
are not well defined. The literature lists a few, like histories of
head and neck irradiation, a Multinodular goitre grossly
involving both the lobes, compressive symptoms and nodule
with suspected malignancy. If the goitre is voluminous with
compressive symptoms or if it is not possible to leave a grossly
homogeneous thyroid remnant tissue because of location of
possible nodules, total thyroidectomy is recommended.38
There is a growing evidence that total thyroidectomy is
appropriate for patients with multinodular goitre where there
is significant nodular disease involving both the lobes.2839

Subtotal thyroidectomy may be the best elective procedure
in older patients to avoid total and permanent dependence on
drugs. Some authors favour the subtotal procedure because of
its lower incidence of iatrogenic injuries, such as recurrent
laryngeal nerve palsy and hypoparathyroidism.40 Injury to the
Recurrent Laryngeal Nerve (RLN) has a much greater impact
and is more noticeable than superior laryngeal nerve injury.
The incidence of permanent RLN palsy is approximately 01%
to 01.5% for total thyroidectomy and less for near total
procedures. Temporary dysfunction due to nerve traction
occurs in 2.5% to 5% patients.4! The incidence of permanent
RLN injuries after subtotal and total thyroidectomies varied
from 0% to 01% and 0% to 1.3% respectively.#2 In our study
the incidence of superior and recurrent laryngeal nerve injury
was 2.5%, it seems to be more since the population size is less.
As such only 1 patient had developed this complication out of
20 patients who underwent total thyroidectomy, whereas
among the patients who underwent subtotal thyroidectomy
there was no such complication occurred.

Normal parathyroid glands most commonly are supplied
by a single dominant artery (80%).43 In most instances, the
superior and inferior parathyroid glands derive their
dominant arterial blood supply from the inferior thyroid
artery. Ligation of the inferior thyroid artery during surgery
may not always compromise the blood supply to the superior
parathyroid gland. Abundant arterial anastomoses exist
between the parathyroid glands and include anastomoses with
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thyroid arteries and dominant arteries of the larynx, pharynx,
oesophagus and trachea. Transient symptomatic
hypocalcaemia after total thyroidectomy occurs in
approximately 07% to 25% of cases, but permanent
hypocalcaemia is less common (0.4% to 13.8%). In the present
study, 1 patient out of 20 who underwent total thyroidectomy
had developed hypothyroidism and hypoparathyroidism after
surgery for a period of 3 months and among the patients who
underwent subtotal thyroidectomy not even a single patient
had developed this type of complication.

The goal of surgical treatment in MNG should be to
eliminate the disease with a low complication rate and to
minimize the necessity for reoperation because the risk of
permanent complications has been found to be higher in
reoperations for recurrent disease than in primary operations
with extensive disease. If a surgeon leaves abnormal thyroid
tissue in a patient with MNG, subsequent reoperation might be
required. Recurrence develops in as many as 14.55% of cases
after subtotal resection despite the prophylaxis; without
suppressive therapy, the rate of recurrence increases to
43%.44 Ambrosi et al*5 found that recurrence was inversely
related to the extent of the resection.

Piraneo et al# reported a 395 recurrence rate after
enucleation, 27% after lobectomy, 20% after lobectomy and
contralateral enucleating excision and 04% after subtotal
resection. Recurrence rates after subtotal thyroidectomy vary
as much as 14%. Ozbas et al!3 reported administration of L-
Thyroxine in all cases of partial and total thyroidectomy in
their study. The use of L-Thyroxine supplementation has been
suggested to efficiently prevent recurrence.#6 In our study, the
recurrence was 15% at the end of 1 year follow-up among the
patients who had undergone subtotal thyroidectomy and it
was nil in patients who underwent total thyroidectomy.

Multinodular goitre is clinically important for several
reasons. It may cause thyroid dysfunction or compressive
symptoms, but it is even more important because of the need
to exclude thyroid cancer.#” The reported prevalence of
malignancy in thyroid nodules, evaluated by biopsy, ranges
from 4 - 6.5% and is largely independent of the nodule size.48
Complications of thyroid surgery consist of temporary or
permanent RLN palsy, temporary and permanent
hypocalcaemia, haematoma and seroma. Due to ligation of all
branches of vessels on superior and inferior pole, there were
no patients in this study who required re-operation for
haematoma.

The incidence of post-operative transient hypocalcaemia
and transient RLN palsy were 2.5% and 2.5%. No permanent
complications and recurrence were shown. Some other
studies had been accomplished to show the same results. Gal
etal49 studied 264 cases underwent TT and the results showed
31 cases (11.7%) with transient hypocalcaemia, but only 1
(0.3%) symptomatic and only 4 (1.5%) with permanent
hypocalcaemia.

In a study of Veyseller et al,50 the incidence of post-
operative permanent hypocalcaemia and permanent RLN
palsy were 0.6% and 1.86%, whereas we had no cases of these
complications. Efremidou et al,5! showed the incidence of
permanent RLN palsy as 0% and that of permanent unilateral
RLN palsy as 0.2%. Their results showed permanent
hypocalcaemia in 0.3% and temporary hypocalcaemia in 7.3%.
In the present study only one case had hypocalcaemia and
hypothyroidism in the patients who underwent total
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thyroidectomy and 3 patients had recurrence among the 20
who underwent subtotal thyroidectomy.

CONCLUSION

In total thyroidectomy, there is an increased risk in iatrogenic
injuries. But when the frequency of complications in recurrent
operations and the malignancy possibility of the thyroid tissue
leftbehind (15% in our study) are taken into consideration, we
believe that despite the higher rate of post-operative
complications TT will be more beneficial in the surgical
treatment of benign thyroid disorders, especially those which
are bilateral or extended to substernal space or which
presented with compression symptoms.
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