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ABSTRACT

Background. Concern for postoperative complications

causing airway compromise has limited widespread

acceptance of ambulatory thyroid surgery. We evaluated

differences in outcomes and hospital costs in those moni-

tored for a short stay of 6 h (SS), inpatient observation of

6–23 h (IO), or inpatient admission of[23 h (IA).

Methods. We retrospectively reviewed all patients undergoing

thyroidectomy from 2006 to 2012. The incidence of postoper-

ative hemorrhage, nerve dysfunction, and hypocalcemia were

evaluated, as well as cost data comparing the SS and IO groups.

Results. Of 1447 thyroidectomies, 880 (60.8 %) were per-

formed as SS, 401 (27.7 %) as IO, and 166 (11.5 %) as IA.

Fewer patients in the SS group (59 %) underwent total thy-

roidectomy than IO (73 %) and IA (71 %; p\ 0.01), and SS

patients had smaller thyroid weights (27.9 g) compared with

IO and IA (47.2 and 98.9 g, respectively; p\ 0.01). Ten

(0.69 %) patients developed hematomas requiring reopera-

tion, five of the ten patients received antiplatelet or

anticoagulant therapy perioperatively. Only one patient in the

IA group bled within the 6- to 23-h period, and no patients with

bleeding who were discharged at 6 h would have benefitted

from 23-h observation. Twenty-four (1.66 %) recurrent

laryngeal nerve injuries were identified, 16 with temporary

neuropraxias. In addition, 24 (1.66 %) patients had symp-

tomatic hypocalcemia, which was transient in 17 individuals.

Financial data showed higher payments and lower costs

associated with SS compared with IO.

Conclusions. Selective SS thyroidectomy can be safe and

cost effective, with few overall complications in patients

undergoing more complex operations involving larger

thyroids who were admitted to hospital.

Short-stay (SS) thyroidectomy has been extensively deba-

ted in the surgical literature and has been found by a number of

groups to be safe and cost effective. Some of the first propo-

nents of this practice, Lo Gerfo et al.1 selectively performed

ambulatory thyroid surgery without significant morbidity,

thereby making a case for the safety of this practice. However,

surgeons still have concerns about the potential for significant,

life-threatening complications, including airway compromise

from expanding hematomas and recurrent laryngeal nerve

injury. A few large patient series have determined that most

bleeding complications requiring reoperation occurred within

the first 6 h post-thyroidectomy.1–4 We thus examined patients

who underwent thyroid operations to evaluate rates of, and risk

factors for, postoperative bleeding, as well as other significant

complications such as nerve injury and symptomatic

hypocalcemia. We hypothesized that the majority of severe

complications requiring reoperation would occur within the

first 6 h after thyroid surgery and that patients could be safely

discharged home after close monitoring during this time per-

iod. Avoiding the need for inpatient observation (IO) periods or

admission may increase patient satisfaction and diminish

hospital costs.

METHODS

All thyroidectomies performed by a single, high-volume

surgeon at Rutgers Robert Wood Johnson University

Hospital between January 2006 and December 2012 were

retrospectively reviewed. The study was approved by the

Rutgers Institutional Review Board. Study parameters

included patient demographics such as age, sex, and

American Society of Anesthesiology (ASA) classification,
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and operative data included estimated blood loss (EBL; in

milliliters [mL]) and the operation performed. Pathologic

data included thyroid weight (in grams [g]) and malignant

or benign diagnosis. Specific postoperative complications

examined were emergency room visits or inpatient hospi-

talization within 30 postoperative days, hematoma

requiring reoperation, recurrent laryngeal nerve injury,

symptomatic hypocalcemia, and 30-day mortality. Finan-

cial data, including total payment per case (TPC), direct

cost per case (DCC), and contribution to margin per case

(CMC) were obtained and analyzed for the year 2012.

Patients were retrospectively divided into three groups:

SS patients were monitored for 6 h postoperatively and

discharged, IO patients were monitored for 6–23 h and

then discharged, and inpatient admission (IA) patients were

admitted for more than 23 h.

Education and Evaluation

Prior to initial evaluation in the office, all patients

attended an educational session outlining the surgery and

postoperative expectations, including signs of hematoma

development, nerve injury, and hypocalcemia. They were

encouraged to bring family members to this session and

given detailed written instructions. After surgery, all

patients were monitored in the postoperative care unit for at

least 6 h and were evaluated by the attending surgeon or a

senior house staff member who decided whether the patient

was safe for discharge. Elderly patients with significant

comorbidities and those who underwent modified radical

neck dissections (MRND) were admitted for IO. All

patients undergoing total thyroidectomy were discharged

on calcium and vitamin D.

Patients taking aspirin alone were commonly discharged

in the 6 h SS group and were allowed to restart their aspirin

the day after surgery. Patients taking Plavix�, Coumadin�,

or other anticoagulants were admitted for IO. Coumadin�

was restarted on the first postoperative day, with frequent

international normalized ratio (INR) checks upon dis-

charge. The resumption of Plavix� was based on the

individual’s need for antiplatelet therapy balanced with

their risk of postoperative bleeding.

Statistical Analysis

Statistical analysis using GraphPad Prism statistical

software comparing all three groups was performed using

one-way analysis of variance (ANOVA), and comparisons

made between groups using Tukey’s multiple comparisons

test and unpaired t-tests for comparison of means. A p value

\0.05 indicated statistical significance.

RESULTS

Of the 1447 thyroid operations performed between 2006

and 2012, 880 (60.8 %) were performed as SS, 401

(27.7 %) as IO, and 166 (11.5 %) as IA. Eighty-one per-

cent of patients were female, with more females in the SS

group (83.8 %) than the IO (78.8 %) or IA (74.1 %;

p\ 0.01) groups. SS patients were younger and had a

lower mean ASA (with data available for 81 % of patients)

than IO or IA patients (Table 1). Patients had larger mean

thyroid weights in the IO (47.2 g) and IA (98.9 g) groups

compared with the SS group (27.9 g; p\ 0.01), as well as

a significantly higher EBL in the IO (39.6 mL) and IA

(123.5 mL) groups than the SS group (approximately

7.0 ml; p\ 0.01). Thyroid malignancies were more fre-

quent in the IA group (43.4 %) compared with the SS

(28.4 %) and IO (29.7 %) groups (p\ 0.01), demonstrat-

ing that patients who underwent operations with larger

TABLE 1 Patient demographic, operative and pathologic data

SS IO p value IA p value

Total number of patients 880 401 166

Mean age (years) 50 53 \0.01 53 \0.01

Female sex [n (%)] 737 (83.8) 316 (78.8) 123 (74.1)

ASA classification 1.9 2.0 \0.01 2.3 \0.01

Total thyroidectomy [n (%)] 520 (59) 294 (73.3) \0.01 118 (71.1) \0.01

CND [n (%)] 49 (5.6) 25 (6.2) 0.89 26 (15.7) \0.01

MRND [n (%)] 0 2 (0.5) 0.99 41 (24.7) \0.01

Percentage malignant 28.4 29.7 0.89 43.4 \0.01

Percentage with drains 0 11.9 \0.01 92.7 \0.01

Mean pathologic weight, g 27.9 47.2 \0.01 98.9 \0.01

Mean EBL, mL 7.0 39.6 \0.01 123.5 \0.01

p values compared with the SS group; SS\6 h, IO 6–23 h, and IA[24 h

ASA American Society of Anesthesiologists, CND central neck dissection, MRND modified radical neck dissection, EBL estimated blood loss, SS

short stay, IO inpatient observation, IA inpatient admission
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thyroids, higher EBL, and with more malignancies were

admitted for longer than the 6-h period. Subsequently,

92.7 % of patients in the IA group had a drain placed

compared with 11.9 % in the IO group and none in the SS

group (p\ 0.01).

The operations performed also differed for each group

(Table 1). Total thyroidectomy was the most common

procedure overall (64.4 % of the total), including 520

patients (59 %) from the SS group, 294 (73 %) from the IO

group, and 118 patients (71 %) from the IA group. The

remaining patients underwent lobectomies. One hundred

central neck dissections were performed—49 (5.5 %) in

the SS group, 25 (6.2 %) in the IO group, and 26 (15.7 %)

in the IA group. MRNDs were only performed as IO

(0.49 %) and IA (24.7 %) procedures.

Complications

Overall, few complications were observed. Forty-one

(2.8 %) patients visited the emergency department (ED)

within 30 days post-thyroidectomy, without significant

difference between the three groups (SS 22, IO 13, and IA

6 patients; p = 0.45). Seventeen patients (1.17 %) were

readmitted within the 30-day time period—five (0.56 %) in

the SS group, seven (1.74 %) in the IO group, and five

(3.0 %) in the IA group, with a significant difference

between SS and IA (p\ 0.01).

Postoperative Hematoma Development Ten (0.69 %)

patients developed hematomas requiring reoperation

(Table 2). Of these, the mean age was 75 years, with an

equal distribution of males and females. Six patients had

hypertension, three patients had coronary artery disease

(CAD), and one patient had atrial fibrillation, asthma, and

chronic kidney disease. Six patients underwent thyroid

lobectomy (two completion thyroidectomies), and four

patients underwent total thyroidectomy, with one MRND.

Eight patients had multinodular goiters and two patients

had metastatic papillary thyroid cancer. Of the ten patients

who underwent hematoma evacuation, thyroid weight data

were available for nine patients, with a mean of 36.8 g and

a mean EBL of 62.5 mL. Five patients who developed

hematomas were determined to be using antiplatelet and/or

anticoagulant agents. No patients discharged at 6 h had

bleeding that would have benefitted from a 23-h stay for

observation, and none were seen at an outside ED within

24 h of surgery. There were no emergency bedside

hematoma evacuations, emergent tracheostomies, or

mortalities related to compressive hematomas.

In the SS group, three patients required hematoma

evacuation: two individuals taking aspirin had late hem-

orrhage on postoperative days five (after straining) and

nine. Another bled just prior to extubation after coughing.

Of the IO patients, four developed hematomas—two on

the day of surgery, one (with papillary thyroid cancer with

strap muscle invasion) was evacuated prior to extubation,

and another (with an adherent multinodular goiter) had

hematoma evacuation within 4 h postoperatively. One

patient presented with bleeding 26 h after lobectomy for

superior mediastinal goiter, and another, using aspirin,

Plavix� and Coumadin� for coronary stents and deep vein

thrombosis, presented on postoperative day 10.

Three patients in the IA group developed hematomas

requiring reoperation. One patient underwent total

TABLE 2 Demographic and operative data in patients who developed postoperative cervical hematoma

Patient

number

Group Age

(years)

Sex

(M/F)

Operation Malignant

(Y/N)?

Thyroid

weight (g)

EBL,

mL

Drain

(Y/N)?

Postoperative day of

hematoma development

Antiplatelet/

anticoagulant

1 SS 62 M L N 35 0 N 9 ASA

2 SS 56 M L N 19 0 N 0 (in OR) None

3 SS 74 M L N 36 0 N 5 ASA

4 IO 49 F T Y 16 0 N 0 (in OR) None

5 IO 69 F L N 11 0 N 26 h None

6 IO 70 F L N 30 0 N 10 ASA/Plavix�

Coumadin�

7 IO 38 F T N 49 175 N 0 (4 h postoperatively) None

8 IA 68 F T N 99 100 Y 0 (in OR) ASA/Plavix�

9 IA 55 M L N NR 150 Y 5 None

10 IA 76 M T ? MRND Y 20 200 Y 24 h ASA/Coumadin�

Mean 75 36.8 62.5

p values compared with the SS group; SS\6 h, IO 6–23 h, and IA[24 h

M/F male/female, Y/N yes/no, L lobectomy, T total thyroidectomy, MRND modified radical neck dissection, EBL estimated blood loss, ASA

aspirin, NR not recorded, OR operating room, SS short stay, IO inpatient observation, IA inpatient admission
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thyroidectomy for multinodular goiter and was explored

immediately after extubation for excessive blood in the

Jackson Pratt drain. Her aspirin and Plavix� (for CAD)

were held preoperatively and restarted during the hospital

admission. Another patient bled on postoperative day 5

after resection of mediastinal multinodular goiter. The last

patient underwent total thyroidectomy and MRND for

metastatic papillary thyroid cancer. He bled 24 h after

initial surgery secondary to a small artery under the left

flap. His aspirin and Coumadin� were also held

preoperatively.

Recurrent Laryngeal Nerve Dysfunction Twenty-four

patients (1.66 %) had recurrent laryngeal nerve

dysfunction, significantly higher in the IA group than the

SS group (p\ 0.01) [Table 3]. Sixteen patients had

temporary neuropraxias and eight had permanent injuries

(five with preoperative nerve dysfunction). Five patients

underwent temporary tracheostomy placement for airway

protection; three with temporary injuries required vocal

cord injection and two underwent vocal training. No

incidences of permanent nerve dysfunction were observed

in the SS group. Of these 24 patients, 19 (79 %) underwent

total thyroidectomy, 4 (16.7 %) underwent lobectomies,

and 1 underwent removal of recurrent cancer. Eleven

patients had multinodular goiters (five were massive or

compressive), one had Hashimoto’s thyroiditis, and the

remaining 12 patients had various malignant pathologies

(three with metastatic disease). A total of 1220 (84.3 %)

patients had intraoperative nerve monitoring.

Hypocalcemia Twenty-four patients (1.66 %) presented

with symptomatic postoperative hypocalcemia (Table 3).

Seventeen presented with transient hypocalcemia which

resolved. A significant difference was found between the

SS (10 patients) and IA groups (9 patients; p = 0.02) but

not compared with the IO group, likely due to the higher

proportion of total thyroidectomies and neck dissections in

the IA group. Of patients with hypocalcemia, 22 (91.7 %)

underwent total thyroidectomy, four with concurrent

MRNDs, and five needed reimplantation of at least one

parathyroid gland.

Cost Analysis

Cost data (Table 4), including TPC, DCC, and CMC,

were obtained for the year 2012 to determine whether a

financial advantage existed with earlier discharge (6-h

observation compared with 23-h observation). When

comparing the SS and IO groups, the TPC was significantly

higher—$4023 compared with $3347 (p\ 0.01). The DCC

was also lower—$3058 versus $3596 (p\ 0.08). The SS

group made a $965 profit per case compared with a $249

loss in the IO group (p\ 0.01).

DISCUSSION

The ability for surgeons to safely discharge patients after

an SS observation period following thyroidectomy has

been much debated, with increasing evidence for the safety

of this practice. Postoperative hematoma is a rare but

potentially lethal complication, with a reported incidence

ranging from 0.1 to 4.7 %.5,6 In this study, 0.69 % of

patients developed postoperative cervical hematomas

requiring evacuation, well within the expected range.

TABLE 3 Nerve injury and hypocalcemia after thyroid operations

SS [N (% of total)] IO [N (% of total] p value IA [N (% of total)] p value

Total number of patients (1447) 880 401 166

Total RLN dysfunction (24 patients) 3 (0.20) 6 (0.41) 0.06 15 (1.03) \0.01

Temporary nerve dysfunction 3 4 9

Permanent nerve dysfunction 0 2 6

Preoperative nerve dysfunction 0 1 4

Temporary tracheostomies 0 0 5

Total hypocalcemia (24 patients) 10 (0.69) 5 (0.34) 0.99 9 (0.62) 0.02

Temporary hypocalcemia 9 2 6

p values compared with SS group; SS\6 h, IO 6–23 h, and IA[24 h

SS short stay, IO inpatient observation, IA inpatient admission, RLN recurrent laryngeal nerve

TABLE 4 Cost analysis comparing short-stay and inpatient obser-

vation groups

Short

stay ($)

Inpatient

observation ($)

p value

Total payment per case 4023 3347 \0.01

Direct cost per case 3058 3596 \0.08

Contribution to margin per case 965 -249 \0.01

Short-Stay Thyroidectomy 1443



Significant post-thyroidectomy hematomas often occur

within the first 6 h postoperatively. This was the case in

40 % of our patients. However, the major concern for

opponents of SS thyroidectomy is the development of late

postoperative hemorrhage with subsequent airway com-

promise. Forty percent of patients in this study developed

neck hematomas 5 days or more after initial surgery; thus,

accurate temporal prediction of late postoperative hema-

tomas is difficult, with a predilection for late bleeding in

patients using anticoagulant or antiplatelet agents.7,8

Campbell et al.9 found that patients who returned to the

operating room for cervical hematoma evacuation were

likely to be older males, taking anticoagulant/antiplatelet

medications, with larger thyroids and higher EBL, and

undergoing total thyroidectomies for benign disease. Other

factors noted in various studies to be risk factors for cer-

vical hematoma development include postoperative

hypertension, alcohol abuse, chronic kidney disease,

Graves’ disease, and reoperative thyroidectomy.3,5,6,10–12

In this study, patients who developed hematomas were

older (mean age of 75 years), mostly undergoing lobec-

tomies for multinodular goiter. Mean thyroid weight of

36.8 g and EBL of 62.5 mL were much higher than the

averages for the SS group (27.9 g and 7.0 mL, respec-

tively). We also found an association between post-

thyroidectomy hematomas and resumption of anticoagulant

and antiplatelet agents, especially in those who developed

hematomas 5 or more days postoperatively. An association

was also found between patients with hypertension and

postoperative bleeding (60 % of this group); however,

none of our study patients had Graves’ disease or known

bleeding disorders.

Operative considerations such as minimizing exposure

of the anterior jugular veins, looser closure of the strap

muscles, and the Valsalva maneuver may be effective in

identifying bleeding vessels and preventing airway com-

pression if hematoma develops.10,13 However, no

difference in post-thyroidectomy complications is seen

between the use of the clamp tie technique and energy

devices.14 Routine placement of cervical drains has been

shown to be ineffective in preventing the development of

compressive hematomas.15

Recurrent laryngeal nerve injury occurred with very low

incidence (1.66 % of patients) in this study compared with

up to 30 % in the literature.7,16 Of these, two-thirds had

temporary dysfunction and the majority occurred after total

thyroidectomies for multinodular goiters or invasive can-

cers. While intraoperative nerve monitoring does not

decrease the rate of injury, it can be useful in postoperative

prognostication of vocal cord function.7 Most patients with

nerve dysfunction in this study presented with hoarseness

and recovered vocal cord function, typically in the 2–

3 months following surgery.3

Temporary hypocalcemia was identified in only 1.66 %

of patients in this study but can occur in up to 25 % of

patients.17 The incidence was found to be significantly

higher in IA patients who underwent total thyroidectomies

with larger thyroid glands and MRNDs. It is our practice to

discharge all patients, after total thyroidectomy, on calcium

and vitamin D15, with the addition of calcitriol in those at

higher risk of symptomatic hypocalcemia.

Over the 6-year study period, our institution has deemed

many patients safe for discharge after 6 h of close obser-

vation following thyroid surgery. Factors preventing

discharge within this time period included patients with

significant comorbidities, larger thyroid glands, and larger

intraoperative blood loss. Patients who underwent MRND

were always admitted to the hospital, usually for greater

than 24 h. Other criteria for patients to be eligible for SS

thyroidectomy include good preoperative education, social

support, and close proximity to a hospital in order to be

able to manage complications expeditiously.17–19 Relative

contraindications to SS thyroid operations included sig-

nificant cardiac and pulmonary comorbidities, the use of

anticoagulant and antiplatelet therapy, as well as large

thyroid goiters and invasive cancers.17

Reducing hospital expenses is a key factor in deter-

mining the benefit of SS thyroidectomy, with a cost

difference of $7000 and $22,000 for outpatient and inpa-

tient thyroidectomy, respectively.7,20 When examining the

literature, it has been difficult to differentiate between SS

(same-day discharge) and 23-h observation.7 We thus

attempted to evaluate if there was a financial advantage to

discharging patients within a 6-h period compared with IO.

In a cost analysis for 2012, we found that the TPC for SS

thyroidectomy was higher when compared with IO, while

the DCC was lower, resulting in a significantly higher

contribution to margin per case in the SS group and a net

loss for the IO group. Lower expenditures in the SS group

are likely attributable to saving the cost of a hospital bed

overnight, as well as lower nursing and pharmacy costs.21

CONCLUSIONS

SS thyroidectomy is safe and cost effective. The risk of

acute airway compromise from obstructing hematomas is

low, but close monitoring in the postoperative area as well

as appropriate patient selection is important in determining

which patients should have IO versus those who may be

safely discharged after a 6-h period. Emphasis must also be

placed on thorough education prior to discharge.
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