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Abstract: Background: The COVID-19 pandemic has affected everyone’s life. In India, the nationwide lockdown was
enforced from March 25, 2020. It has significantly affected the healthcare delivery system. Both-bone forearm
(BBFA) fractures are commonly encountered as an emergency. Surgical management with plate fixation is often
the primary mode of management in adults and adolescents. During the first wave of the COVID-19 pandemic,
follow-up of patients with BBFA fractures who had undergone surgery before the lockdown was severely affected.
To understand the effect of lack of regular follow-up on the outcome of BBFA fracture patients, in this study, we as-
sessed their radiological, functional, and clinical outcomes at least 12 months after surgery. This study examined
if a lack of routine follow-ups in surgically treated BBFA fracture patients has any impact on their short-term out-
comes. Methods: We included 30 patients with BBFA fractures who were operated prior to the COVID-19 lockdown
and assessed their radiological, functional, and clinical outcomes 12 months after surgery. Quick Disabilities of the
Arm, Shoulder, and Hand (QuickDASH) score, Patient-Rated Wrist Evaluation (PRWE) score, Grace and Eversmann’s
score, and Mayo Elbow Performance Index (MEPI) score were assessed subjectively. Fracture site tenderness, and
wrist, forearm, elbow, and grip strength range of motion (ROM) were objectively evaluated. Radiological union was
recorded using standard forearm anteroposterior and lateral radiography. Results: At follow-up, 28 patients had
union at the fracture site, and two patients had a nonunion. A significant reduction was observed in the mean ROM
of the injured forearm compared with the uninjured forearm in supination (17.76% less), pronation (31.4% less),
dorsiflexion (32% less), palmar-flexion (24.6% less), elbow flexion-extension arc (2.5% less), and grip strength (18%
less). The percentage reduction in pronation and dorsiflexion was higher than that in supination and palmar-flexion,
respectively. Grace and Eversmann’s score was excellent in 16 patients, good in 4, acceptable in 7, and poor in
3 patients. The mean QuickDASH score was 6 + 6.6. The mean PRWE and MEPI scores were 7 + 4.5 and 87.16,
respectively. The MEPI score was excellent in 21 patients, good in 6, fair in 2, and poor in 1 patient. Conclusion: The
clinical, functional, and radiological outcomes of adult patients with BBFA fractures who were treated with compres-
sion plating were satisfactory. Inadequate follow-up during the COVID-19 first wave in India had minimal to no effect
on their short-term outcomes.
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Introduction 2020, with intermittent periods of limited relax-
ation. The movement of people was strictly
The COVID 19 pandemic has affected every- curbed. Most tertiary healthcare centers were
one’s life. It has had a huge impact on the only allowed to treat limited emergency condi-
healthcare delivery system [1]. To contain the tions, and outpatient services were completely
COVID-19 pandemic, the government of India curtailed to mobilize healthcare personnel and
announced, like many countries globally, a resources for managing the pandemic [3].
complete nationwide lockdown during the first
wave [2]. In India, the lockdown was enforced Both-bone forearm (BBFA) fractures are com-

from the second half of March 2020 to October monly encountered injuries in the emergency
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department. The fractures affect males more
than females and affects mostly age group
30-45 years. Road traffic accident (RTA), fall
and assault are the common mode of injury [4].
Management of adult BBFA is surgical as resto-
ration of forearm rotation, elbow and wrist
motion and grip strength management has
been shown to be facilitated by anatomic reduc-
tion and internal fixation of these fractures.
Moreover, undisplaced fractures are also
known to get displaced when managed with
cast [4]. Internal fixation with plating is the pri-
mary mode of treatment in adults and adoles-
cents [5]. The plates used for internal fixation
are 3.5 dynamic compression plate (DCP) and
3.5 mm Limited Contact Dynamic Compression
Plate (LCDCP). Regular postoperative follow-up
is necessary to ensure satisfactory progress.
Patient-reported outcome measures (PROMSs)
are essential for evaluation of quality of life fol-
lowing surgical procedure [6, 7]. During the first
wave of the pandemic, follow-up of patients
who had undergone surgeries prior to the lock-
down was severely impacted. While there may
be arguments that lack of regular follow-up
should not affect the surgical outcome, this
might not necessarily be true. During each visit,
the surgeon reinforces the importance of fol-
lowing some precautions till union and appro-
priate rehabilitation for optimal recovery. There
is paucity of data on the impact of the COVID-
19 pandemic on PROMs in patients who under-
went surgery. While Bonsel and coworkers
found minimal effect on COVID-19 lockdown in
patients undergoing hip and knee arthroplasty,
Lin et al. reported an adverse impact in patients
undergoing spine surgery [8, 9]. The present
study aims to examine the lack of routine fol-
low-up on the clinical, radiological and function-
al including the short-term PROMs in surgically
treated BBFA fracture.

Materials and methods
Study design

This retrospective cross-sectional study was
conducted after receiving the approval of our
institutional human ethics committee (Ref. No.
IHECPGRMDO014), and we followed the STROBE
guidelines. Patients operated between January
and April 2020 were included in the study. The
study duration was from January 2021 to June
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2021. Informed consent was obtained from all
patients before their participation in the study.

Inclusion and exclusion criterion

Patients of either sex who were older than 14
years of age and had diaphyseal BBFA fractures
operated with compression plating at our ter-
tiary care teaching hospital in the aforemen-
tioned period (enforcement of the first nation-
wide lockdown in India) were invited to
participate in the study. Only patients who had
completed a minimum of 12 months after sur-
gery were included. Those who had a single
bone forearm fracture, diaphyseal fracture in
one bone and metaphyseal fracture in the
other bone, pathological fractures, or associat-
ed injury to the shoulder, wrist, elbow, and hand
of the same or contralateral upper limb or those
having head injury were excluded. Similarly,
patients who had an intermittent follow-up
(before 1 year) after surgery were also omitted
from the evaluation.

Data

Demographic details of the patients, such as
age, gender, mode of injury, fracture character-
istics (AO/OTA), and type of injury (open/closed),
were noted. A comprehensive clinical, radiologi-
cal, and functional evaluation of the patients
was also conducted. Clinical examination con-
ducted included examining for healing (scar
tenderness/scar hypertrophy) and measuring
the range of pronation/supination of the fore-
arm and flexion/extension of the wrist and
elbow. Thorough neurological examination of
the limb was also performed. Grip strength was
measured using a hand grip dynamometer.
Standard anteroposterior and lateral radio-
graphs of the forearm were used for radiologi-
cal evaluation. Radiological union at the frac-
ture site, delayed union, nonunion, radioulnar
synostosis (if any), and implant loosening were
recorded. Functional outcomes included
PROMs determined on the basis of the Quick
Disabilities of the Arm, Shoulder, and Hand
(QuickDASH) score (0 points indicate a perfect-
ly functioning upper extremity, whereas 100
points indicate complete impairment), Patient-
Rated Wrist Evaluation (PRWE) score, and Mayo
Elbow Performance Index (MEPI) score [10-12].
At least 10 of the 11 items must be completed
for a score to be calculated. The assigned val-
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ues for all completed responses are simply
summed and averaged, producing a score out
of five. This value is then transformed to a score
out of 100 subtracting one and multiplying by
25. This transformation is done to make the
score easier to compare to other measures
scaled on a 0-100 scale. A higher score indi-
cates greater disability (O points indicates a
perfectly functioning upper extremity, whereas
100 points indicates complete impairment)
((sum of n responses/n) - 1) x25, where n is
equal to the number of completed responses
[10]. PRWE is a self-administered, patient-spe-
cific questionnaire that consists of 15 items.
The pain subscale score is the sum of the five
items. The function subscale score is calculat-
ed by the sum of the ten items divided by two.
The total score of the PRWE is the sum of the
scores of both subscales. A score of 100 repre-
sents the worst functional score, whereas O
represents no disability [11]. MEPI uses four
subscales - pain, range of motion, stability and
daily function. The Total score is 100 and clini-
cal information is rated out of it. There are four
grades - excellent-90-100, good-75-89, fair-60-
74, poor less than 60 [12]. The final outcomes
of forearm function were reported as excellent,
good, acceptable, and poor based on Grace
and Eversmann’s score. The results were re-
ported as follows: “excellent” when complete
union and >90% of the normal forearm rotation
were observed; “good” when no union but
80%-89% of the normal forearm rotation was
achieved; “acceptable” when union was ob-
served along with 60%-79% of the normal fore-
arm rotation; and “unacceptable” when a non-
union was observed [13].

Any complications that occurred at this time
were also noted.

Statistical analysis

The outcome measures for the affected and
unaffected arms were compared using the
Statistical Package for the Social Sciences
(SPSS) version 25, IBM corp, New York. De-
mographic and descriptive data were repre-
sented as number and percentages. Parametric
data were expressed as mean z standard
deviation and compared between two groups
using an independent t-test, while non-para-
metric data using Mann Whitney U test. All
analyses were two-tailed, and the results were
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discussed at a 5% significance level, that is,
P<0.05 was considered statistically signi-
ficant.

Results
Participants

Of the 30 patients, 24 were male patients and
6 were female patients. The patients’ age var-
ied from 14 to 69 years. RTA was the most
common cause of injury. The left forearm was
affected more than the right. Fourteen patients
were the laborers, 6 were students, 3 were
homemakers, and 6 were office goers. Majority
of the fractures were closed fractures. The
details of the participants are given in Table 1.

Fracture pattern (based on the AO classifica-
tion)

Fractures were classified according to the AO/
OTA classification system [14]. The oblique frac-
ture was the most common fracture in the radi-
us and ulna (Table 2).

Clinical outcomes

Surgical scar tenderness, surgical scar hyper-
trophy, or fracture site tenderness at the radius
or ulna was not observed in any of the patients.
However, 1 patient had posterior interosseous
nerve (PIN) palsy in the immediate postopera-
tive period; the patient had recovered at the
follow-up.

The mean percentage difference between pro-
nation and supination was 31% and 17.6% less
in the injured forearm than in the uninjured
forearm. Similarly, the wrist dorsiflexion was
more affected than the wrist palmar-flexion. At
the last follow-up visit, the reduction in the
ROM and grip strength of the affected side was
significantly higher than that in the unaffected
side. The detail clinical outcomes are present-
ed in Table 3.

Radiographic outcomes

Union was achieved in 28 patients (93%). One
such case is illustrated in Figure 1. Non-union
and implant loosening were observed in 2
patients. Both patients had open injuries. One
such case is illustrated in Figure 2.
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Table 1. Demographic details of the patients

immediate postoperative period

recovered 3 months after surgery.

Variables Group Number Percentage
Age 0-20 4 13.33 Discussion
20-40 15 50
40-60 9 30 Joshua et al. studied the impact of
>60 2 6.67 COVID-19 lockdown on PROMs in
Sex Male 24 80 the.Dutch hip and knee arthroplasty
Female 6 20 patlergs [SAﬁI):/?y foundt'thatt poi':;
. . operative s in patients wi
Side Right 12 40 either hip and knee replacement
Left 18 26.67 differed minimally, which is not clini-
Mechanism of injury Road traffic accidents 15 50 cally relevant. In another study,
Fall/Slip 12 40 Attaripour et al. observed that out-
Assault 2 6.67 comes related to pain levels in the
Industrial accident 1 3.33 short term were higher following

Table 2. Fracture pattern as per AO/OTA classification

surgery but did not persist in the
long term [15]. Lin et al. also report-
ed that PROMs at least in the short

Fracture patterns Fracture patterns

term during the pandemic were less

Site of fracture in the forearm of Radius of Ulna and suggested psychological sup-
Proximal 1,37 SROA3 1 2U2A2 5 port for patients to improve these
N=4 2R2B2 1 2U2c2 1 PROMSs [9]

2R2B3 1 2U2A3 In our study, radiographic union
2R2C2 1 was achieved in 93% cases, where-
Middle 1/3™ 2R2A2 10 2U2A2 11 as nonunion was observed in 7%
N=18 2R2A3 6 2U2A3 1 cases. Patients exhibiting nonunion
2R2B2 2 2U2B3 1 _had open fr_aotures a.t the time of
SU2B2 5 injury. The time of union could not
be studied because of the lack of

2U2C2 2 . .
follow-up during the pandemic. Lee
2U2C3 1 et al. could achieve a 100% union in
Distal 1/3" 2R2A2 2 202A2 4 their ORIF plating group compared
N=8 2R2A3 4 2U2A3 3 with 97% in the intramedullary nail-
2R2B2 1 2U2B3 1 ing (IMN) group [16]. Behnke et al.
2R2B3 1 had 4% nonunion in their plating

PROMs (functional scores)

The mean QuickDASH score was 6 + 6.6 (0-25).
The mean PRWE score was 7 + 4.5 (0-0.5). The
mean MEPI score was 87.16 + 9.23 (50-100).
Overall, the Grace and Eversmann’s score was
excellent in 16 (53.33%) patients, good in 4
(13.33%), acceptable in 7 (23.33%), and poor
in 3 (10%) patients.

Complications

Nonunion was observed in 2 patients. One
case is illustrated in Figure 2. One patient had
a superficial surgical site infection, which was
resolved with oral antibiotics and surgical
wound care. One patient with PIN palsy in the
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and hybrid fixation groups [17].

In our current series, we achieved a functional
range of forearm rotation (50° supination and
50° pronation) in most patients, whereas the
elbow ROM was not affected. This is quite simi-
lar to the results of the study by Shah et al. who
compared IMN to ORIF plating and found 83%
of all patients regained full forearm rotation
[18]. The functional Grace and Eversmann’s
scores revealed that >50% of cases had excel-
lent results with another 47% in the good-to-
acceptable category. Cases having nonunion at
the fracture site had poor clinical outcomes,
consistent with the outcomes reported in study
of Behnke et al. study [17].

In this study, the mean QuickDASH score was
6.1 (0-25). Williams et al. reported that people
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Table 3. Summary of clinical parameters of injured arm in comparison to uninjured arm

Mean reduction of injured

Injured forearm Uninjured forearm forearm when compared to

Joints Parameters in degrees p-value

(mean + SD) (mean + SD) uninjured forearm
(In percentage)
Forearm Supination 73.79 + 17.67 88.66 + 3.3 17.7 <0.0001
Pronation 57.33 + 15.79 84.66 + 4.26 31.4 <0.0001
Wrist Dorsi flexion 47.6 + 10.85 68125 32.0 <0.0001
Palmar flexion 52.5+8.14 68+ 25 24.6 <0.0001
Radial deviation 17 + 3.59 21.45+2.3 20.7 <0.0001
Ulnar deviation 19.5+5.5 300 35.0 <0.0001
Elbow Flexion-extension range  138.6 + 5.86 1471 + 4.29 2.5 <0.0001
Grip strength (kg) 35.3+4 43.4 +2.89 18 <0.0001

2

by
-

Figure 1. A 32-year-old female with union. A: Grade 1 open fracture in forearm AO 2R2A3, 2U2A2 without any neu-
rovascular deficit; B: Treated with ORIF with DCP for both radius and ulna; C: Follow up at 12 months shown union
on the radiographs.

Figure 2. A 45-year-old female with un-union. A: Closed 2R2A2, 2U2A3 without any neurovascular deficit; B: Treated
with ORIF with LCDCP for both radius and ulna; C: Follow up at 12 months had shown union on the radiographs.
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having QuickDASH scores between O and 29
did not consider their upper limb disorder to
be a problem [19]. Hence, no one was consid-
ered disabled in the study. Most cases in our
study had minimal or no limitation of activities
in the injured limb. They could perform their
activities of daily living and vocational and rec-
reational activities with minimal difficulties.
This is higher than that reported by Droll et al.
who investigated BBFA fractures in adult
patients after plate fixation and reported that
the mean QuickDASH score was 18.6 in pa-
tients with a mean age of 43.9 years [20]. A
better score in our series could be attributable
to a greater number of younger patients in our
study. Two of our patients having fracture pat-
terns of 2AR2A2, 2U2A2 at the distal 1/3rd
shaft and 2R2A2, 2U2A3 at the middle 1/3rd
shaft had the lowest QuickDASH score of O.

Goldfarb et al. found a decrease in the wrist
movement following forearm fracture surgery
[24]. This prompted us to consider PRWE scores
in our study. Droll et al. also reported a signifi-
cant reduction in the ROM of the wrist, forearm,
elbow, and grip strength of the affected arms
compared with those of the unaffected arms
and a maximum reduction in the range of wrist
extension when treated with ORIF plating [20].
Patients had favorable PRWE scores in our
series. Similarly, the elbow ROM was also
assessed and MEPI scores were also sa-
tisfactory.

Compared with the uninjured forearm, the
mean percentage difference in the supination
and palmar-flexion of the injured forearm was
lower than that in pronation and dorsiflexion,
respectively. The anterior group of forearm
muscles was fibrosed because of the anterior
(Henry) approach to the radius and prolonged
immobilization in the mid-prone position in a
few patients (as they failed to come for follow-
up and removed the plaster slab themselves),
probably causing reduced dorsiflexion. In the
current study, many fractures occurred at the
middle 1/3rd and distal 1/3rd of the shaft of
the radius and ulna. Therefore, the pronator
group of muscles was likely to be affected the
most and fibrosed after surgery, which might
have led to reduced pronation. These problems
can be avoided if the fractures are immobilized
in a relatively more dorsiflexed position. Physio-
therapy aimed for wrist dorsiflexion and fore-
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arm pronation may have altered these in the
rehabilitation period, provided the patient had
been followed up. As an alternative, Thompson’s
approach for radius could have been used.

In 2020, Cano-Valderrama [22] conducted a
multicenter cohort study investigating the
effect of COVID-19 on acute care surgery. The
study reported higher morbidity in patients
undergoing acute care surgery during the pan-
demic period. However, no difference was
observed in the mortality and re-operation
rates. Our results are similar to those of previ-
ous studies where other surgeries were con-
ducted during the non-COVID period. The lack
of regular follow-up during the COVID-19 first
wave probably had a very limited impact on the
outcomes of patients having BBFA fractures
treated with compression plating.

Our study highlights an unplanned commonly
encountered orthopedic trauma, which is oper-
ated on a regular basis. This is unlike an acute
care surgery that is associated with higher mor-
bidity because of a lack of follow-up visits [22].
A high rate of union complimented good func-
tional outcomes. This result is different from
those of previous studies in patients undergo-
ing arthroplasty or spine surgeries, which are
more elective in majority of cases [8, 9]. We do
agree that the sample size in the study was
small as data only from a single institution were
included. However, our results are almost simi-
lar to those observed during the “normal” time
and encouraging.

Conclusion

The clinical, functional, and radiological out-
comes of patients with BBFA fractures treated
with compression plating were satisfactory.
Forearm pronation and wrist dorsiflexion were
affected. However, the overall results were
comparable to those in the regular non-pan-
demic times. We found that inadequate follow-
up during the first wave of the COVID-19 pan-
demic in India had minimal to no effect on the
clinical outcomes and PROMs in patients
undergoing surgery for BBFA fractures.

Disclosure of conflict of interest
None.

Address correspondence to: Mantu Jain, De-
partment of Orthopedics, AlIMS, 102/J, Cosmopolis,

Int J Burn Trauma 2023;13(3):142-148



Does delay in follow up affect outcomes of both-bone forearm fractures outcomes?

Dumduma, Bhubaneswar, Odisha 751019, India.

Tel:
com

+91-9090471731; E-mail: montu_jn@yahoo.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

148

Li X, Krumholz HM, Yip W, Cheng KK, De Mae-
seneer J, Meng Q, Mossialos E, Li C, Lu J, Su M,
Zhang Q, Xu DR, Li L, Normand ST, Peto R, Li J,
Wang Z, Yan H, Gao R, Chunharas S, Gao X,
Guerra R, Ji H, Ke Y, Pan Z, Wu X, Xiao S, Xie X,
Zhang Y, Zhu J, Zhu S and Hu S. Quality of pri-
mary health care in China: challenges and rec-
ommendations. Lancet 2020; 395: 1802-12.
Goverment of India P office. First lockdown an-
nounced. Press Information Bureau [Internet].
2020; Available from: https://pib.gov.in/news-
ite/PrintRelease.aspx?relid=200658.

Hebbar PB, Sudha A, Dsouza V, Chilgod L and
Amin A. Healthcare delivery in India amid the
Covid-19 pandemic: challenges and opportuni-
ties. Indian J Med Ethics 2020; 1-4.
Vishwanath C, Satheesh GS, Dwivedi S and Ba-
ruah M. Surgical management of fracture both
bones forearm in adults using LC-DCP. Interna-
tional Journal of Orthopaedics Sciences 2017;
3:97-108.

Moss JP and Bynum DK. Diaphyseal fractures
of the radius and ulna in adults. Hand Clin
2007; 23: 143-51.

McCormick JD, Werner BC and Shimer AL. Pa-
tient-reported outcome measures in spine sur-
gery. J Am Acad Orthop Surg 2013; 21: 99-107.
Billig JI, Sears ED, Travis BN, Waljee JF, Pro-
gram CS, Arbor A, et al. U.S. Department of Vet-
erans Affairs. 2021; 27: 56-64.

Bonsel JM, Groot L, Cohen A, Verhaar JAN,
Gademan MGJ, Spekenbrink-Spooren A, Bon-
sel GJ and Reijman M. Impact of the COVID-19
lockdown on patient-reported outcome mea-
sures in Dutch hip and knee arthroplasty pa-
tients. Acta Orthop 2022; 93: 808-18.

Lin YH, Wang JS, Wang WC, Lin YT, Wu YC,
Chen KH, Pan CC, Chin NC, Shih CM and Lee
CH. The impact of COVID-19 surges in 2019-
2021 on patient-reported outcome measures
after spine surgery at an academic tertiary re-
ferral center in Taiwan: a retrospective obser-
vational cohort study. Front Surg 2022; 9:
853441.

Beaton DE, Wright JG and Katz JN; Upper Ex-
tremity Collaborative Group. Development of
the QuickDASH: comparison of three item-re-
duction approaches. J Bone Joint Surg Am
2005; 87: 1038-46.

MacDermid JC, Turgeon T, Richards RS, Beadle
M and Roth JH. Patient rating of wrist pain and
disability: a reliable and valid measurement
tool. J Orthop Trauma 1998; 12: 577-86.

[12]

(13]

[14]

[15]

(16]

(17]

(19]

[20]

(21]

[22]

Cusick MC, Bonnaig NS, Azar FM, Mauck BM,
Smith RA and Throckmorton TW. Accuracy and
reliability of the mayo elbow performance
score. J Hand Surg Am 2014; 39: 1146-50.
Grace TG and Eversmann WW Jr. Forearm frac-
tures: treatment by rigid fixation with early mo-
tion. J Bone Joint Surg Am 1980; 62: 433-8.
Heim U, Ortega J, Pannike A and Spiessl B.
Forearm and hand/mini-implants. In: Muller
ME, Allgower M, Schneider R, et al. Manual of
internal fixation: techniques recommended by
the AO-ASIF Group, 3rd edition. New York:
Springer US; 1991. pp. 466-75.

Attaripour B, Xiang S, Mitchell B, Siow M,
Parekh J and Shahidi B. A retrospective study
of the impact of COVID-19 pandemic related
administrative restrictions on spine surgery
practice and outcomes in an urban healthcare
system. Int J Environ Res Public Health 2022;
19: 10573.

Lee SK, Kim KJ, Lee JW and Choy WS. Plate
osteosynthesis versus intramedullary nailing
for both forearm bones fractures. Eur J Orthop
Surg Traumatol 2014; 24: 769-76.

Behnke NM, Redjal HR, Nguyen VT and Zinar
DM. Internal fixation of diaphyseal fractures of
the forearm: a retrospective comparison of hy-
brid fixation versus dual plating. J Orthop Trau-
ma 2012; 26: 611-6.

Shah AS, Lesniak BP, Wolter TD, Caird MS, Far-
ley FA and Vander Have KL. Stabilization of
adolescent both-bone forearm fractures: a
comparison of intramedullary nailing versus
open reduction and internal fixation. J Orthop
Trauma 2010; 24: 440-7.

Williams N. Dash. Occup Med (Lond) 2014; 64:
67-8.

Droll KP, Perna P, Potter J, Harniman E,
Schemitsch EH and McKee MD. Outcomes fol-
lowing plate fixation of fractures of both bones
of the forearm in adults. J Bone Joint Surg Am
2007; 89: 2619-24.

Goldfarb CA, Ricci WM, Tull F, Ray D and Bor-
relli J Jr. Functional outcome after fracture of
both bones of the forearm. J Bone Joint Surg
Br 2005; 87: 374-9.

Cano-Valderrama O, Morales X, Ferrigni CJ,
Martin-Antona E, Turrado V, Garcia A, Cunarro-
Lépez Y, Zarain-Obrador L, Duran-Poveda M,
Balibrea JM and Torres AJ. Acute care surgery
during the COVID-19 pandemic in Spain:
changes in volume, causes and complications.
A multicentre retrospective cohort study. Int J
Surg 2020; 80: 157-61.

Int J Burn Trauma 2023;13(3):142-148


mailto:montu_jn@yahoo.com
mailto:montu_jn@yahoo.com

