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Abstract

Introduction: Most of the guidelines do not recommend routine
antibiotics prophylaxis in clean head and neck surgery like thyroidectomy.
In contrary to the recommendation, antibiotics are being routinely
prescribed in perioperative period for various duration in many centers of
Nepal. This study was aimed to find out the need of postoperative
antibiotics in surgeries for thyroid related problems.

Method: Records of all patients who had undergone surgery for thyroid
related problems from Jan, 2019 to Sept, 2022 were retrospectively
reviewed for patterns of antibiotic use, apart from pre-incision antibiotic,
in postoperative period which was classified as group A — no antibiotics,
group B — shorter course of antibiotics (<3 days) and group C — longer
course of antibiotics (>3 days). The occurrence of surgical site infection
(SSI) was recorded.

Result: During the study period, 77 patients underwent surgery for thyroid
related problems, out of which five were excluded (records not found in
four cases and one patient was ASA Ill). Two out of 72(2.77%) patients
developed superficial incisional SSI which was managed conservatively.
One patient in each group A (50) and group B (8) developed SSI.

Conclusion: Postoperative antibiotics can be avoided safely even in our
setup in clean head and neck surgeries like thyroidectomy without
increase in the risk of SSI thus reducing the cost to the patients.

Keywords: antibiotic prophylaxis, head and neck surgery, neck dissection,
SSI, thyroid, thyroidectomy
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Introduction

Most of the thyroid surgeries are elective and
are considered as clean surgical procedures
with very low rate (0.3-2.9%) of surgical site
infection (SSI).%? Worldwide there is a trend
towards avoidance of routine use of antibiotic
prophylaxis in thyroid surgery without increase
in incidence of SSI.3> A study from Indian
subcontinent showed that there was no
significant difference between short course
and long course of antibiotics in preventing SSI
in open thyroid surgery.* In most of the centers
in Nepal, perioperative antibiotics are still
administered for varying duration.>® At Patan
Hospital, Nepal, study regarding use of
antibiotic prophylaxis has not been done in
thyroid surgery, but, a study on low risk
laparoscopic cholecystectomy, regarded as
clean surgery, routine use of antibiotic
prophylaxis did not show added advantage in
preventing SSI.”

There is a dearth of literature regarding
antibiotic prophylaxis in our set up. The fear of
SSlin thyroid surgery and its consequences has
caused many surgeons to adhere to the age-
old practice but there is a definite feasibility of
following standard practice of use of
antibiotics in our set up.” In recent years only
prophylactic pre-incision antibiotics has been
used in most of the thyroid surgeries at our
center. The findings from this study would help
us to know the chances of SSI with recently
changed practice. This study aimed to find out
the incidence of SSI with our change in practice
of antibiotics use and compare it with
published literature.

Method

This is a retrospective chart review of all
patients undergoing surgery for thyroid
related problems from January 2019 to
September 2022 at department of ENT-HNS,
Patan Hospital, Patan Academy of Health
Sciences (PAHS). Records of all patients,
American Society of Anesthesiologists (ASA) |
and I, undergoing surgery for thyroid related
problems with or without concomitant

additional procedure were retrieved from the
record section and details of perioperative
care and surgery were extracted as per the
proforma. Cases with missing records, details
of surgery or perioperative care were excluded
from the study. Approval from institutional
review committee (IRC-PAHS) was obtained
(drs2209201676) prior to the commencement
of the study.

The pattern of use of postoperative antibiotics
was classified as group A — no antibiotics,
group B — shorter course of antibiotics (<3
days) and group C—longer course of antibiotics
(>3 days). SSI was categorized based on
Centers for Disease Control (CDC) definitions
of nosocomial SSI as: superficial incisional SSls,
deep incisional SSIs and organ/space SSI.®
Details regarding signs of erythema over skin,
pus discharge from incision site, dehiscence of
wound, fever etc. occurring during the follow
up were retrieved. Data was analyzed in MS
excel for frequency and percentage of SSI in
different groups.

Result

During the study period 77 patients underwent
thyroid surgery, out of which records of four
patients could not be retrieved and one fell
under ASA lll. Hence, only 72 were included for
final analysis. All patients had received pre-
incision (30 min to one hour before incision)
and intraoperative antibiotic prophylaxis as
per the protocol of the department. Out of 72
patients, 13(18%) were male and 59(82%)
were female. Age of the patients ranged from
20-79 y with median age of 41 y. The number
of ASA | and ASA Il patients were equal (36
each). The surgery was indicated for benign
pathology in 44(61%) patients whereas
malignant pathology in 28(39%) patients.
Among benign pathologies, colloid goiter was
the most common 11(25%) diagnosis whereas
others were thyroid nodule, multinodular
goiter (MNG), toxic MNG, autonomous
functioning nodule or follicular adenoma.
Among malignant pathologies, papillary
carcinoma thyroid 24(86%) was most common
diagnosis whereas two each were follicular
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carcinoma and  medullary  carcinoma.
Hyperthyroidism of the patients undergoing
surgery either for benign or malignant
pathology were optimized prior to surgery
which is the routine clinical practice.

Hemithyroidectomy was performed in 32(44%)
and total thyroidectomy was performed in
38(53%) patients. One of the patients had
undergone isthmusectomy and other had
undergone selective neck dissection alone.
Total thyroidectomy alone was performed in
19 patients whereas 19 had undergone
concomitant selective neck dissection of
various extent, Figure 1. One patient each had
undergone submandibular gland excision, level
I-b clearance and excision of Schwannoma of
level V concomitantly.

The duration of surgery ranged from 90-630
min with a median of 210 min. Negative
suction drain was placed in 60(83%) patients
with median of three days (range 2-6 d). In
most of the patients, single drain was placed
whereas two drains were placed in cases of
bilateral neck dissection. Out of 12(17%)
patients in whom negative suction drain was
not placed, nine had undergone
hemithyroidectomy, two had undergone total
thyroidectomy and one had undergone total
thyroidectomy with central compartment
clearance.

As pre-incision and intraoperative antibiotic
prophylaxis, 54 patients received single dose
and seven received two doses of injection
ceftriaxone 1 g. Seven patients received single
dose and three received two doses of injection
ceftriaxone 2 g. One of the patients received
injection cefazolin 1 g two doses. Second dose
of antibiotics was administered in patients
with prolonged surgery (> 4 — 6 hours) and
significant blood loss as per surgeon's
discretion which is practiced routinely in our
set up. In postoperative period, 50 patients did
not receive any form of antibiotics (group A).
Eight patients received antibiotics for <3 d
(group B) whereas in 14 patients, antibiotics
was administered for >3 d (group C) either as

injection or in oral preparation, Table 1. The
decision of prescribing postoperative
antibiotics was based on surgeon's discretion
except in cases of re-exploration for
hematoma (2) in which case it was
administered for prolonged duration (7 d). In
group A, seven out of 50 patients, received
second dose of antibiotics intraoperatively and
duration of surgery in patients who received
second dose of antibiotics ranged from 285 to
510 min. Out of 12 patients, in whom negative
suction drain was placed for more than three
days, seven patients did not receive
postoperative antibiotics. Blood transfusion
was not required in any of the cases.

Though CDC defines the duration of follow up
as 30 days of operative procedure, most of the
patients were followed up for two weeks
postoperatively as per the departmental
practice, unless they developed complications.
SSl in the form of peri-incisional skin erythema
and mild tenderness was noticed in two cases,
Table 1. Both of them had received pre-incision
injection ceftriaxone 1 g single dose. In the first
case (55 y female, ASA 1l), skin changes
appeared on day seven. The patient had
undergone total thyroidectomy for
multinodular goiter and duration of surgery
was 300 min. Negative suction drain was
placed for 3 d. The patient had also received
injection ceftriaxone 1 g BD for 3 d. On
appearance of skin changes on day seven,
patient was started on capsule cloxacillin 500
m QID for seven days. In the second case (45 y
female, ASA 1), skin changes appeared on day
two. The patient had undergone
hemithyroidectomy for thyroid nodule and
duration of surgery was 150 min. Negative
suction drain was placed for 2 d. The patient
did not receive antibiotics in postoperative
period until skin changes appeared on day two
which was managed with injection cloxacillin
500 mg QID for two days followed by capsule
cloxacillin 500 mg QID for five days. Both the
patients recovered without any major issues.
There were no recorded cases of deep
incisional or organ/space SSI during hospital
stay or during the follow ups.
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Note: Group A — No postoperative antibiotics, Group B — <3 days of antibiotics, Group C— >3 days of antibiotics. HT —
hemithyroidectomy, TT — total thyroidectomy, SND — selective neck dissection, CCC — central compartment clearance.

Figure 1. Type of surgery and patterns of antibiotic use in patients undergoing thyroid surgery

Table 1. Patterns of antibiotic use and surgical site infection (SSI) in patients undergoing thyroid surgery

No. of patients

No. of patients with superficial incisional SSI

Group A 50 1

Group B 8 1

Group C 14 0

Total 72 2
Discussion developed SSI.° One of the groups received

The current study found out the incidence of
SSI to be two out of 72(2.77 %). One patient in
each group, with no antibiotics and < three
days’ antibiotic, had SSI. The incidence of SSl in
our study is similar to the findings from other
studies that reported the incidence to be
ranging from 0.3-2.9%.%2 In a study conducted
in India among 50 patients undergoing thyroid
surgery, who were divided into single day
versus 5-day antibiotic prophylaxis regimen,
there was no significant difference in SSI.# In
this study participantsin group A, if the surgery
was prolonged for more than 4 hours, only the
second dose of antibiotics is administered. In
their study, however, two patients were
shifted from single day to 5-day group because
of prolonged duration of surgery (>3 hours). In
another study from India which included 30
patients undergoing thyroid surgery, divided
into two groups, none of the patients

postoperative antibiotics and other did not
receive postoperative antibiotics. But the
study has not mentioned about the pre-
incision antibiotics or the duration of
antibiotics administered in postoperative
period. In contrast to our study the incidence
of SSl was 6.02% (5/83) in clean head and neck
surgery where only pre-incision antibiotic
(injection amoxicillin + clavulanic acid) was
administered and repeated if prolonged >4
hours.'® However, this study was not limited to
thyroid surgery but included all head and neck
surgery requiring skin incision without
violating mucosa. Another prospective study
recruiting 71 patients randomly divided into
two groups, with or without antibiotics, did not
find any difference in SSI between the two
groups.t!

During the initial phase of our study, the
routine practice was to prescribe the
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antibiotics for 5-10 days post-operatively in
almost every patient. The study conducted at
our center, found no added advantage of
routine use of antibiotic prophylaxis in low risk
laparoscopic cholecystectomy.” The practice
gradually shifted to shorter course of
postoperative antibiotics and then to no
postoperative antibiotics at all.

SSI remains one of the major factors that can
complicate the outcome of surgery adding the
morbidity and mortality for the patient who is
otherwise a healthy individual; at the same
time it is a nightmare for surgeons. SSl is rarely
seen in clean surgeries where the frequency of
SSl is predicted to be less than 2-5 percent.!?
Apart from class of wound, there are other
factors that are responsible for SSI which may
either be patient related (endogenous) or
procedure related (external).’® Poor nutritional
status of the patient, presence of
comorbidities, older age, etc. are patient
related factors whereas external risk factors
that may contribute to SSl include the type and
duration of operation, surgeon’s skill, the
quality of preoperative skin preparation,
adequacy and timing of antimicrobial
prophylaxis, insertion of foreign material or
implants, inadequate sterilization of surgical
instruments, etc. Quality of the operating
theatre setup is another key component that
can influence the rate of SSI.>'* However,
approximately half of the SSlIs are preventable
if evidence-based strategies are strictly
followed.’ An audit of experience of serious
wound infection among British Association of
Endocrine Surgery (BAES) members noted
mortality of five patients following
thyroidectomy.!®

The systemic review and meta-analysis had
identified older age, malignancy, neck
dissection and placement of drain as a risk
factors for SSI.3 In this study the risk factors for
SSI could not be specifically identified. In
comparison to ones who developed SSI, other
patients had undergone more extensive
(concomitant neck dissection) or prolonged
surgery, with placement of negative suction
drains for longer duration. Though both of the

patients who developed SSI were female and
ASA |l, this cannot be attributed for SSI.

Clinical practice guidelines (CPG) for
antimicrobial prophylaxis in surgery as well as
systemic review and meta-analysis do not
recommend routine use of antibiotic
prophylaxis in thyroid surgeries.>'”*® There is
a recommendation of antibiotic prophylaxis
only for high risk patients or for those patients
with contaminated wounds.’® An analysis of
the Japan Nosocomial Infections Surveillance
database from 2013 to 2020 for SSl in thyroid
and  parathyroid surgery recommend
antibiotics for patients with poor general
condition and prolonged operative time.?° In
contrary to the recommendations, many
centers in Nepal and India, antibiotics are
being prescribed for various duration following
thyroidectomy.*® In an international survey
among endocrine surgeons, the patterns of
antibiotic use varied widely among European,
American and Asian surgeons. Most of the
Asian surgeons (58.3%) almost always
prescribed antibiotic prophylaxis in contrary to
European surgeons whereby only 8.8% do so
routinely.

The result of current study supports the
change in practice at our setup whereby with
limited resources and provision for quality
control, if we stick to the basic sterilization
techniques and proper patient preparation,
routine postoperative antibiotics can be
avoided. However, based on this study, we
cannot refute the wuse of pre-incision
prophylaxis for clean surgeries like
thyroidectomy as practiced in most of the
centers in Europe and America.

Conclusion

Routine postoperative antibiotics use s
avoidable in cases of clean head and neck
surgery like thyroidectomy if due care is taken
in sterilization technique and preparation of
patients. This will not only decrease the
economic burden to patients but also curb the
risk of emergence of antibiotic resistance.

8 Journal of Patan Academy of Health Sciences. 2023Apr;10(1):4-10.



Deepak Yadav: Perioperative antibiotics in thyroid surgery

Conflict of Interest
None

Funding
None

Author Contribution

Concept, design, planning: DY, BD, NS, LM, AN;
Literature review: DY, BD, NS, LM, AN; Data
collection: DY, BD, NS, LM, AN; Data analysis:
DY, BD, NS, LM, AN; Draft manuscript: DY, BD,
NS, LM, AN; Revision of draft: DY, BD, NS, LM,
AN; Final manuscript: DY, BD, NS, LM, AN;
Accountability of the work: DY, BD, NS, LM, AN.

Reference

1. Bures C, Klatte T, Gilhofer M, Behnke M, Breier
AC, Neuhold N, et al. A prospective study on
surgical-site infections in thyroid operation.
Surgery. 2014 Apr 1;155(4):675-81. | DOI |
PubMed | Google Scholar |

2. De Palma M, Grillo M, Borgia G, Pezzullo L,
Lombardi CP, Gentile I. Antibiotic prophylaxis
and risk of infections in thyroid surgery: results
from a national study (UEC—Italian Endocrine
Surgery Units Association). Updates Surg. 2013
Sep 1;65(3):213-6. | DOI | PubMed |Google
Scholar |

3. Polistena A, Prete FP, Avenia S, Cavallaro G, Di
Meo G, Pasculli A, et al. Effect of Antibiotic
Prophylaxis on Surgical Site Infection in Thyroid
and Parathyroid Surgery: A Systematic Review
and Meta-Analysis. Antibiotics. 2022
Mar;11(3):290. | DOI | PubMed | Google
Scholar |

4. Mani IP, Bhat V, B SKB, Aroor R, Saldanha M,
Mk G. Antibiotic Prophylaxis for Thyroid
Surgeries: A Single Day versus Five Day
Antibiotic Regimen. Clinics In Surgery
[Internet]. 2017 Oct 10 [cited 2022 Aug
19];2(1). Available from:
http://www.clinicsinsurgery.com/abstract.php
?aid=3092 |Google Scholar | Full Text |
Weblink |

5. Chapagain K, Pokharel R, Acharya R, Shah S,
Paranjape BD. Incidence of Post Operative
Wound Infection Following the Use of
Antibiotics in Clean Contaminated Head and
Neck Surgery in a Tertiary Care Centre in
Eastern Nepal. Birat J Health Sci. 2017 Mar
31;1(1):51-5. | DOI | Full Text |

6. Regmi D, Kc T, Bista M, Shrestha S. Comparison
of surgical outcomes of Ultrasonic technique
(Harmonic Focus™) with Conventional

10.

11.

12.

13.

14.

15.

technique in open hemithyroidectomy. J
Kathmandu Med Coll. 2014 Dec 16;2(4):175—
80. | DOI || Full Text |

Shah JN, Maharjan SB, Paudyal S. Routine use
of antibiotic prophylaxis in low-risk
laparoscopic cholecystectomy is unnecessary:
A randomized clinical trial. Asian Journal of
Surgery. 2012 Oct 1;35(4):136-9. | DOI
|PubMed | Google Scholar |

Horan TC, Gaynes RP, Martone WJ, Jarvis WR,
Grace Emori T. CDC definitions of nosocomial
surgical site infections, 1992: A modification of
CDC definitions of surgical wound infections.
American Journal of Infection Control. 1992
Oct 1;20(5):271-4. | DOI | PubMed |Google
Scholar |

Mehta RB, Yadav R, Jain A, Ashwathy KP. Is
antibiotic prophylaxis really needed in thyroid
surgery? International Journal of
Otorhinolaryngology and Head and Neck
Surgery. 2020 Feb 24;6(3):515-8. | DOI |
Weblink |

Panda. Changing trends in antibiotic
prophylaxis in head and neck surgery: Is short-
term prophylaxis feasible? [Internet]. [cited
2022 Aug 19]. Available from:
https://www.jhnps.org/article.asp?issn=2347-
8128;year=2016;volume=4;issue=1;spage=42;e
page=48;aulast=Panda | Google Scholar |
Weblink |

Rao VV, D’'Souza C. Is Prophylactic Antibiotic
Therapy Needed in Thyroidectomy? Indian J
Otolaryngol Head Neck Surg [Internet]. 2021
Jan 22 [cited 2022 Aug 18]; Available from:
https://doi.org/10.1007/s12070-021-02393-3 |
DOI | Weblink |

Moalem J, Ruan DT, Farkas RL, Shen WT,
Kebebew E, Duh QY, et al. Patterns of antibiotic
prophylaxis use for thyroidectomy and
parathyroidectomy: results of an international
survey of endocrine surgeons. J Am Coll Surg.
2010 Jun;210(6):949-56. | DOI | PubMed |
Weblink |

Fachinetti A, Chiappa C, Arlant V, Kim HY, Liu X,
Sun H, et al. Antibiotic prophylaxis in thyroid
surgery. Gland Surg. 2017 Oct;6(5):525-9. |
DOI | PubMed |

SPAGNOLO AM, OTTRIA G, AMICIZIA D,
PERDELLI F, CRISTINA ML. Operating theatre
quality and prevention of surgical site
infections. J Prev Med Hyg. 2013
Sep;54(3):131-7. | PubMed | Google Scholar |
Berrios-Torres Sl, Umscheid CA, Bratzler DW,
Leas B, Stone EC, Kelz RR, et al. Centers for
Disease Control and Prevention Guideline for
the Prevention of Surgical Site Infection, 2017.

9 Journal of Patan Academy of Health Sciences. 2023Apr;10(1):4-10.


https://doi.org/10.1016/j.surg.2013.12.002
https://pubmed.ncbi.nlm.nih.gov/24502803/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+prospective+study+on+surgical-site+infections+in+thyroid+operation+Claudia+Bures%2C+MD&btnG=
https://doi.org/10.1007/s13304-013-0219-y
https://pubmed.ncbi.nlm.nih.gov/23729319/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antibiotic+prophylaxis+and+risk+of+infections+in+thyroid+surgery%3A+results+from+a+national+study+%28UEC-Italian+Endocrine+Surgery+Units+Association%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antibiotic+prophylaxis+and+risk+of+infections+in+thyroid+surgery%3A+results+from+a+national+study+%28UEC-Italian+Endocrine+Surgery+Units+Association%29&btnG=
https://doi.org/10.3390/antibiotics11030290
https://pubmed.ncbi.nlm.nih.gov/35326753/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Antibiotic+Prophylaxis+on+Surgical+Site+Infection+in+Thyroid+and+Parathyroid+Surgery%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Antibiotic+Prophylaxis+on+Surgical+Site+Infection+in+Thyroid+and+Parathyroid+Surgery%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antibiotic+Prophylaxis+for+Thyroid+Surgeries%3A+A+Single+Day+versus+Five+Day+Antibiotic+Regimen.+Clinics+In+Surgery+&btnG=
http://www.clinicsinsurgery.com/open-access/antibiotic-prophylaxis-for-thyroid-surgeries-a-single-day-versus-five-day-antibiotic-regimen-3092.pdf
http://www.clinicsinsurgery.com/abstract.php?aid=3092
https://doi.org/10.3126/bjhs.v1i1.17100
https://www.nepjol.info/index.php/bjhs/article/view/17100
https://doi.org/10.3126/jkmc.v2i4.11774
https://www.nepjol.info/index.php/JKMC/article/view/11774
https://doi.org/10.1016/j.asjsur.2012.06.011
https://pubmed.ncbi.nlm.nih.gov/23063084/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Routine+use+of+antibiotic+prophylaxis+in+low-risk+laparoscopic+cholecystectomy+is+unnecessary%3A+A+randomized+clinical+trial&btnG=
https://doi.org/10.1016/S0196-6553(05)80201-9
https://pubmed.ncbi.nlm.nih.gov/1334988/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CDC+definitions+of+nosocomial+surgical+site+infections%2C+1992%3A+a+modification+of+CDC+definitions+of+surgical+wound+infections&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CDC+definitions+of+nosocomial+surgical+site+infections%2C+1992%3A+a+modification+of+CDC+definitions+of+surgical+wound+infections&btnG=
https://dx.doi.org/10.18203/issn.2454-5929.ijohns20200627
https://www.ijorl.com/index.php/ijorl/article/view/1952
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Changing+trends+in+antibiotic+prophylaxis+in+head+and+neck+surgery%3A+Is+short-term+prophylaxis+feasible%3F&btnG=
https://www.jhnps.org/article.asp?issn=2347-8128;year=2016;volume=4;issue=1;spage=42;epage=48;aulast=Panda
https://doi.org/10.1007/s12070-021-02393-3
https://link.springer.com/article/10.1007/s12070-021-02393-3
https://doi.org/10.1016/j.jamcollsurg.2010.02.040
https://pubmed.ncbi.nlm.nih.gov/20510804/
https://journals.lww.com/journalacs/Abstract/2010/06000/Patterns_of_Antibiotic_Prophylaxis_Use_for.9.aspx
https://doi.org/10.21037/gs.2017.07.02
https://pubmed.ncbi.nlm.nih.gov/29142844/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4718372/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Operating+theatre+quality+and+prevention+of+surgical+site+infections&btnG=

Deepak Yadav: Perioperative antibiotics in thyroid surgery

16.

17.

18.

JAMA Surgery. 2017 Aug 1;152(8):784-91. |
DOI | Weblink |

Hardy R g., Forsythe J I. r. Uncovering a Rare
but Critical Complication Following Thyroid
Surgery: An Audit Across the UK and Ireland.
Thyroid. 2007 Jan;17(1):63-5. DOI | Weblink |
Google Scholar |

Bratzler DW, Dellinger EP, Olsen KM, Perl TM,
Auwaerter PG, Bolon MK, et al. Clinical practice
guidelines for antimicrobial prophylaxis in
surgery. American Journal of Health-System
Pharmacy. 2013 Feb 1;70(3):195-283. | DOI |
Weblink |

Medas F, Canu GL, Cappellacci F, Romano G,
Amato G, Erdas E, et al. Antibiotic Prophylaxis
for Thyroid and Parathyroid Surgery: A
Systematic Review and Meta-analysis.

19.

20.

Otolaryngol Head Neck Surg. 2021 Mar
1;164(3):482-8. | DOI | Weblink |

Myssiorek D, Ahmed Y, Parsikia A, Castaldi M,
McNelis J. Factors predictive of the
development of surgical site infection in
thyroidectomy — An analysis of NSQIP
database. International Journal of Surgery.
2018 Dec 1;60:273-8. | DOI | Weblink |
Iwatani T, Saito S. Surgical site infections in
thyroid and parathyroid surgery in Japan: An
analysis of the Japan Nosocomial Infections
Surveillance database from 2013 to 2020.
International Wound Journal [Internet]. [cited
2023 Jan 19];n/a(n/a). Available from:
https://onlinelibrary.wiley.com/doi/abs/10.111
1/iwj.14046 | DOI | Weblink |

10

Journal of Patan Academy of Health Sciences. 2023Apr;10(1):4-10.


http://jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2017.0904
https://jamanetwork.com/journals/jamasurgery/fullarticle/2623725
https://doi.org/10.1089/thy.2006.0221
https://www.liebertpub.com/doi/10.1089/thy.2006.0221
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Uncovering+a+Rare+but+Critical+Complication+Following+Thyroid+Surgery%3A+An+Audit+Across+the+UK+and+Ireland&btnG=
https://doi.org/10.2146/ajhp120568
https://academic.oup.com/ajhp/article-abstract/70/3/195/5112717?redirectedFrom=fulltext
https://doi.org/10.1177/0194599820947700
https://journals.sagepub.com/doi/10.1177/0194599820947700
https://doi.org/10.1016/j.ijsu.2018.11.013
https://www.sciencedirect.com/science/article/pii/S1743919118317060
https://doi.org/10.1111/iwj.14046
https://onlinelibrary.wiley.com/doi/full/10.1111/iwj.14046

